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TUMORS OF PERIPHERAL NERVES* 
By Dean Lewis, M.D. 


oF BattimoreE, MARYLAND 


AND 


Deryt Hart, M.D. 


oF DurnaMm, N. C, 





Tue term neuroma was introduced into medical literature by Odier of 
Geneva in 1803. The term was applied by him to tumors formed by the 
diseased enlargements of nerves. William Wood published in the Transac- 
tions of the Medico-Chirurgical Society of Edinburgh, appearing in 1829, 
records of some twenty-four cases of neuroma which he had collected from 
various sources. A clear description of the anatomical and clinical features 
of these enlargements was given. In this paper Wood cited eight cases in 
which the tumor had been successfully removed. Some of these are of con- 
siderable interest. One appeared in Cheselden’s “Anatomy of the Human 
3ody,”” published in 1773; another in the “Encyclopédie Méthodique de 
Chirurgie,” Paris, 1792, and in this instance an amputation was performed for 
what was undoubtedly a plexiform neurofibroma of the median nerve in the 








forearm. Another case was reported in a paper by Sir Everard Home. He 
describes a case in which he was assisted by John Hunter in the removal of a 
tumor from the musculocutaneous nerve in the arm. Another case is recorded 
by Sir Charles Bell, in which he removed a tumor from the internal popliteal 
nerve. Wood believed that these growths developed from the connective 
tissue of the nerves and not from nerve substance proper. 

A number of articles dealing with neuromas were published during the 
succeeding years. Smith, of Dublin, in 1849, recognized that neuromas might 
be of spontaneous origin, or that they might follow division or injury of a 
peripheral nerve. He gave an exhaustive account of “multiple neuromata,” 
based upon autopsy findings in two remarkable cases. He did not believe, 
however, that the tumors were composed of nerve tissue. He thought that 
they developed from the connective tissue. Sarcomas of nerves were not 
mentioned in these early publications. 

With the introduction of new histological methods and improvements in 
histological technic, a new classification of neuromas appeared. Heretofore, 
the term neuroma had been applied rather indiscriminately to tumors of 
different kinds and to a number of lesions affecting nerves which were prob- 
ably not tumors. The histology of nerve fibres had advanced considerably 


* Read before the American Surgical Association, May 16, 1930. 
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when Virchow, in 1863, gave a classification of these tumors based upon a 
structural instead of a clinical basis. He divided these tumors first into the 
true and false. The true neuroma was defined as a tumor which was com- 
posed for the most part of newly formed nerve tissue. The false neuroma 
was thought to be composed of connective tissue derived from the sheaths of 
the nerve. He divided true neuromas into three groups—the neuroma 
gangliocellulare, composed of newly formed nerve cells; the neuroma fibril- 
lare amyelinicum, composed mostly of non-medullated nerve fibres; and the 
neuroma fibrillare myelinicum, composed chiefly of medullated nerve fibres. 
Virchow thought that many of the cases of neurofibromas were in reality 
true neuromas, composed of non-medullated nerve fibres. Nerve fibres might, 
however, easily be mistaken for connective tissue fibres, if special staining 
methods were not employed. He also suggested that a true neuroma might 
be converted into a fibroma, if pressure caused disappearance of the nerve 
fibres. The histological structure of these tumors revealed by the use of 
specific stains, indicates that many of Virchow’s contentions as to the struc- 
ture of these tumors can no longer be maintained. 

In the Laboratory of Surgical Pathology of the Johns Hopkins Hospital 
are over 180 tumors which are classified as fibromyxomas or fibromyxosar- 
comas of peripheral nerves. About forty of these tumors were placed in the 
sarcoma group. ‘The sections of the tumors were restudied. The typical 
benign tumors, showing in places the palisade arrangement of the nuclei and 
in other areas the reticular structure (to be discussed in more detail later), 
could be easily picked out. The tumors occurring in von Recklinghausen’s 
disease and sarcomas arising from nerves could not be so easily distinguished. 
All the histories were then reviewed. In some the data were incomplete; 
in many there was no positive evidence that the tumor was connected with a 
nerve. It should be noted that the connection of the typical benign tumor 
with a nerve could be easily demonstrated. All the sarcomata included in 
this paper had a definite origin from or connection with a nerve. 

Thirty-seven cases of proven peripheral nerve tumors were available for 
study. These are classified as follows: 


Neurinomas (with palisade ar- Von _ Recklinghausen’s disease 
rangement of the nuclei and without tumors of deep nerves 5 
reticular structure) ......... 11 Von Recklinghausen’s disease 

Benign tumors (sections lost; with deep nerve tumors, malig- 
diagnosis made from _ history SE i ED oo ce canes sven II 
and original pathological notes) 4 Localized cutaneous neurofibro- 

DE, Sct6e bay seed naee wean 3 cece Ue wn. nd wis BES I 

Tumor in neck, one showing 
EFCC TET ETT 2 


Benign Solitary Tumors, Neurinomas, Perineurial Fibroblastoma (four- 
teen solid, one cystic).—All of the solid tumors occurred in adults, the ages 
of the patients ranging from twenty-eight to sixty-five years, the average 
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being forty-four. They were equally distributed between males and females 
The duration of the tumor before removal by operation in the twelve cases 
in which it was recorded ranged from six months to ten years, with an aver- 
age duration of three and one-half years. 


The distribution according to nerves is as follows: 


PET eee eT ee ee Pee 3 Cutaneous branch of posterior ti- 

ES Se ES Sree 2 Seer err ee I 

I oo iran sind bhp a kee 2 Branch of intercostal nerve 2 

gk per ee 2 Lesser internal cutaneous ....... I 

Cutaneous branch of external pop- External popliteal .............+. I 
BE ce nina stmeese eases sen I 





Fic. 1.—Solitary tumor (neurinoma, perineurial fibroblastoma) removed from the left median 


verve in the lower part of the axilla. Capsule of tumor is broken at one point. 
of the upper portion are islands of type A tissue. The greater part of the 
of type B, reticular tissue. Myxomatous changes have occurred in the tumor, 


In the middle part 
tumor is made up 


The three following histories will be cited to indicate the clinical charac- 
teristics of the benign group of tumors. These three cases are selected as 
they are typical. 


Case 1.—Mrs. S. G., aged fifty-four years, was admitted to the Johns Hopkins 
Hospital, January 26, 1928. A year before admission she first noticed a shooting pain 
down the outer surface of the left arm. She did not pay much attention to this at first. 
It became more severe. Five months before admission a small, tender swelling was 
noted under the left arm just below the anterior axillary fold. When pressure was made 


upon this nodule pain radiated into the forearm and hand along the distribution of the 
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Fic. 2.—-High power of a section of pre 
ceding tumor showing typical palisade arrange- 
ment of the  nuclet. This arrangement is 
characteristic of this type of tumor of nerve 
trunks. It should be remembered that a simi 
lar histological picture may be found in a 


Fic. 3. 
tumor arising 


from a 


High 


power 
from 


of a 
the 


section 
dorsal 








made 


root 


of 


a spinal nerve, showing the typical histological 


picture of 
(perineurial 


type A_ tissue 
fibroblastoma ). 





rapidly 


growing 


myoma. 


Fic. 4. 


a solit: 


nerve. This tumor had a myxomatous appear 
ance. Some funiculi were resected in removing 
this tumor, the major part of which could b 
enucleated. This tumor was composed almost 
entirely of type B, the loose reticular tissue. 
with a tendency to myxomatous changes, de 
scribed by Verocay. 


ary 


High 


power 


of 


a section 
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found 


in 


neurinoma 


through 
tumor removed from the left popliteal 
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fife. 
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Fic. s. 


tumor 


section of large 
sciatic nerve. Re- 
section of the nerve was necessary because 
several funiculi passed through the tumor. 
This is the only one of fifteen solitary tumors 
which required resection. End-to-end suture 
performed, . recurrence after almost two 
years. Considerable return of function. Whorls 
ot type A tissue with palisade arrangement of 
nuclei are interspersed among reticular type 
B tissue. 


High power of a 
removed from the 
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median nerve. There has been no numbness, tingling or weakness of the parts to which 
the pain has radiated. 

On January 27, 1928, under local anzsthesia, the trunks of the brachial plexus were 
exposed and the nerves blocked. A small tumor was found in the median nerve. The 
sheath of the nerve was split and a tumor as large as a large hazelnut was shelled out. 
The tumor could be removed without sacrificing any nerve fibres. The sheath of the 
nerve was then sutured with fine silk. 

This patient has fully recovered. For a while she complained of some peculiar 
sensory disturbances over the course of the median nerve. These have disappeared and 
there have been no evidences of return of the 
tumor. The histology of the tumor, which 
grossly had a myxomatous appearance, will 
be discussed later. 

Case IIL—M. C., colored, female, aged 
forty-three years, was admitted to the hospi- 
tal March 29, 1930. She complained of a 
lump in her left thigh posteriorly about the 
middle. She also complained of pain which 
radiated to the knee and into the foot. Her 
symptoms dated from April, 1922, and began 
four months after an operation for a “tumor 
of the stomach” when she accidentally dis- 
covered the lump referred to above. The 
lump has not increased in size since its dis- 
covery. Several weeks ago, while in bed, she 
experienced suddenly sensations of pins and 
needles in her left foot. This was followed 
by aching pains in the sole of the foot, big 
toe and knee. The pains were not increased 
by standing and walking. They occurred 
chiefly at night. Some tenderness is noted 
over the lower pole of the tumor. 

On examination a circumscribed, deeply 
located tumor is found on the posterior side 
of the left thigh at the junction of the middle 
and lower thirds. Pressure upon this causes 
pain to run down the patient’s leg over the 
distribution of the great sciatic nerve. No 
impairment of the functions of the leg and 
foot is observed. Sensation is preserved. 





April 3, 1928, the tumor was exposed and 
the sciatic nerve mobilized. An attempt was Fic. 6.—The tumor described in Fic. 5 
made to enucleate the tumor, but the fibres of | ™ay be seen forming a prominence on the pos- 
“nF , Paes terior surface of the thigh about the middle. 
the sciatic nerve were incorporated in it and a 
resection of the nerve was necessary. An end-to-end suture was performed. The knee 
had to be flexed at a right angle in order that the nerve suture could be performed. A 
plaster-of-Paris case was then applied. The leg was gradually extended to its normal 
position after eight weeks. 

The tumor was about the size of a hen’s egg. Grossly it had a myxomatous appear- 
ance. The funiculi of the nerve were so closely related to the tumor that enucleation 
was impossible. 

This patient was examined July 10, 1930. There has been a marked improvement 
in function. Plantar flexion is relatively strong. There is some dorsal flexion. The 
patient walks without the aid of a cane, and although there is some foot drop the toe 
of the shoe is no longer scraped. 
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Case III.—C. D., white male, aged sixty-three years. The patient first noticed 
a mass in the back of the left thigh three years ago. Two years ago pain, which ran 
down the left leg into the foot, particularly to the dorsum of the foot at the base of the 
great toe, was noted. This pain has become decidedly worse and more persistent. It is 
now constant, but varies in intensity. There is no difficulty in walking, and walking 
does not make the pain more intense. The left leg seems to be colder than the right. 
The patient complains considerably of the cold sensation and wears an extra sock to 
counteract it 





Fic 7 Sarcoma of the sciatic nerve Exceed Fic. 8 Tumor of the sciatic nerve and 
ingly rapid growth Metastatic nodules have formed its branches. Small nodules may be seen in 
along the course of the nerve and extended toward the branches of the nerve below the site of 
the pelvis Thigh amputation after attempt to cure the original tumor 


by resecting the sciatic nerve 


A small, ill-defined mass is found in the left buttock near the gluteal crease. This 
measures about three centimetres in diameter. Another mass is found in the upper part 
of the popliteal space along the course of the great sciatic nerve. This is not attached 
to the skin. It is deeply situated, and it is difficult to outline the tumor accurately. 
Sensation is not interfered with and there is no loss of motor function. 

October 10, 1929, the left sciatic nerve was explored under local anesthesia. The 
incision was above the site of the tumor, which was not located. A definite localized 
fatty mass was removed. The symptoms persisted. When the patient was in the right 
position the mass could be located, and on December 13, 1929, another operation was 
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performed. This was begun under local anesthesia, but had to be continued with gas. 
The tumor was exposed and the internal popliteal nerve mobilized. The tumor was 
apparently encapsulated. The nerve was split. Most of the tumor could be enucleated. 
Some funiculi were so closely attached to the capsule that they had to be sacrificed. 
These funiculi happened to be sensory. The patient has some anzsthesia on the back 
of the leg. 

This tumor resembled the other two in gross appearance. It was myxomatous. 
Throughout the solid parts of the tumor were small cysts. Scattered throughout the 
tumor were small yellowish areas. 


The three tumors just described are typical of the remaining twelve of 
the benign group, and the other histories and microscopic findings will not be 
discussed. They belong to a group of tumors to which Verocay has given the 
name of neurinoma. These tumors clinically are benign. Some have undoubt- 
edly been classified as sarcomas or fibromyxosarcomas. Because of areas of 
localized nuclear richness they have been regarded as resembling histologically 
tumors arising in other tissues which run a malignant course. Verocay first 
recognized the nature of these tumors and believed that they were composed of 
tissue which had some relation to the sheath of Schwann. The neurinomatous 
tissue is of two types. Type A is characterized by a palisade arrangement of 
the nuclei. The tissue is decidedly polar in arrangement and appears in long 
bundles or strands. The so-called nuclear rows of Verocay appear only in 
type A tissue. They are quite characteristic. The nuclear arrangement with 
polarization reaches its highest expression in neurinomas, and may be con- 
sidered characteristic of them. This type may be relatively abundant in some 
tumors ; in others there may be but little. In some there may be none of this 
type. Transitions between types A and B are found, type B having ap- 
parently differentiated from type A. There is a tendency for hyaline degen- 
eration to occur in the intercellular substance of the type B tissue. This 
degeneration occurs in this type only, and sometimes to a high degree. It 
gives to it the glistening appearance and transparency of connective tissue 
hyaline. This tissue is, as a rule, softer than that of even a soft fibroma. If 
smaller or larger masses of the hyaline material fuse and swell, cyst-like 
structures are formed, which displace neighboring tissue and lead to a thick- 
ening of the same, which form a capsule about the tumor. Types A and 
occur together in many of these tumors. The transitions between the two 
may be gradual. In some instances they are sharply demarcated from each 
other. In other tumors type A tissue occurs in sharply delimited islands scat- 
tered throughout the reticular type B tissue. Type B tissue is found in all 
tumors, while type A is absent relatively often. The’ whorls and vortices of 
type A may be preserved in type B, but are made up of a different tissue. 

The histological structure of these tumors is well illustrated by the tumors 
which were removed from the three cases cited. 


Fig. 1 is a photograph of a cross-section of the tumor removed from Case I. The 
capsule of the tumor has been broken at one place. Along the middle of the upper 
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border of the tumor is an area of solid tissue occurring in islands, some of which are 
more or less fused. This is type A tissue. The greater part of this tumor is made up 
of the reticular type B tissue in which changes had occurred, giving rise to the myxoma- 
tous appearance of the tumor. 

Fig. 2 is a photomicrograph through the tissue at the middle of the upper border of 
the tumor. The palisade arrangement of the nuclei and the polar arrangement of the 
fibrils are well shown in this section. 

Fig. 3 is a photomicrograph of a section through the tumor of the sciatic nerve 
described under Case II. Islands of type A tissue with the palisade arrangement of the 
nuclei may be seen. These are surrounded by type B tissue, in which the changes giving 
rise to tissue of a myxomatous appearance occur. 

Fig. 5 illustrates the vortices and whorls of type A tissue in a tumor removed from 
the sciatic nerve. The palisade arrangement of the nuclei is well shown in this section. 
Transformation of this into type B may occur, but when this occurs the whorl and 
vortices arrangement is preserved. 

The same tissue is found in spinal-cord and spinal-nerve tumors. It is also found in 
dural endotheliomas and acusticus tumors. A palisade arrangement of the nuclei and 


tissue resembling the type A is found also in some myomas and myosarcomas. 


As already stated, Verocay was the first to suggest that these tumors 
were composed of a tissue which had some relation to the sheath cells, and 
gave to them the name neurinomas. Penfield has remarked that the term 
neurinoma—applied to the solitary nerve tumor—has been unfortunately 
widely accepted. The term conveys a definite meaning and will probably 
remain in the literature. Although there may continue to be discussion as to 
the tissue involved, the term conveys a very definite meaning. The presence 
of this tissue in both solitary tumors and the tumors of von Recklinghausen’s 
disease led Verocay to assume that the tumor develops from the sheath cells. 
These tumors do not arise from the sheath cell, which is of ectodermal origin, 
but from connective tissue sheath about the fibrillz. 

Fifteen solitary tumors of peripheral nerves compose this group. Fl our- 
teen have been enucleated from the nerve. In one case the sciatic nerve had 
to be resected. On gross examination they appeared myxomatous. These 
are benign tumors, as none has recurred. They have a definite histological 
structure and belong to the neurinoma or perineurial fibroblastoma group. 
The nearer the periphery the tumor is located, the more the type B tissue 
predominates over the type A. 

l'on Recklinghausen’s Disease (Neurofibromatosis ).—It should be remem- 
bered that patients with this disease do not come to the hospital for 
treatment until the superficial tumors are large enough to cause disability or 
disfigurement, or until the involvement of deep nerves gives rise to symptoms. 
A few of the patients under consideration were admitted for other conditions. 
One patient came to the hospital to have all the skin tumors, numbering 118, 
removed. The group considered in this paper must be regarded as repre- 
senting the late rather than the early stages of von Recklinghausen’s disease. 

There are sixteen cases in this group. The ages range from four to 
fifty-six years. The small skin tumors and pigmented areas dated from birth 
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or childhood in the eleven cases in which a note was made as to duration. 
Frequently the tumors reached a certain size and then ceased to grow. Other 
tumors continued to appear either as new developments or as the result of 
growth of minute nodules which had not been discovered previously. The 
superficial tumors, as a rule, were widely distributed over the trunk, head 
and extremities. Three of the patients with superficial tumors, without evi- 
dence of deep lesions, requested operation because of the size of one or more 
tumors. One patient entered the hospital for the excision of all the visible 
nodules. A tumor was removed for histological study from a patient on the 








oe “4 


u 





Fic. 9.—Von Recklinghausen’s disease with Fic. 10.—Von Recklinghausen’s disease. 
multiple subcutaneous nodules and a lobulated Multiple nodules in the skin with pigmentation 
mass over the right eye. of skin and a pendulous tumor of the chest 


wall 


obstetrical service. In some instances the superficial tumors were scattered 
indiscriminately over the body. In a number of cases, however, there was a 
linear arrangement along the superficial nerves, usually a symmetrical distri- 
bution. Pigmentation of the skin was mentioned seven times, but it was 
undoubtedly present in other cases. The areas of pigmentation varied in size 
from a few to as many as six to eight square millimetres. These areas were 
scattered irregularly over the body and extremities. 

In this group of sixteen cases there were five without and eleven with 
deep nerve tumors. 

The following are examples of neurofibromatosis in which the deeper 
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nerves are not involved. These cases are not uncommon, and the histories 
of but three cases will be given. 


E. S., colored female, aged twenty-six years, states that she had tumors of the skin 
as long as she can remember. She has had paresthesia of the extremities and has been 
unable to walk since having a hernia repaired several weeks ago under spinal anzsthesia. 
Pigmentation of the skin is marked. She thinks that more nodules have appeared in the 
skin over the chest during the past week. 

On examination numerous subcutaneous and deeper nodules of varying size, which 
are soft, freely movable and not tender, are found scattered over the body. The dis- 
tribution of these nodules does not correspond to nerve distribution. There are pigmented 
areas upon the back. The patient has mental symptoms and quite severe psychic 
disturbances. A skin tumor was removed for diagnosis. The diagnosis was neurofibroma 
(von Recklinghausen’s disease). 


E. C., white female, aged fifty-six years. This patient has had tumors in the skin of 





Fic. 11 Von Recklinghausen’s disease Fic. 12.—Tumor removed from the med an 
with tumors on deep nerves These have a nerve of the patient represented in Fic. 11 
symmetrical distribution. The prominence on This tumor was enucleated. It had a myxo 
the posterior part of the arm is caused by a matous appearance on cross-section 
tumor on the radial nerve. This tumor was 
enucleated, the fibres of the nerve remaining 
intact. 


the face and chest as long as she can remember. There are also pigmented areas in the 
skin which are most marked in the skin of the right upper extremity. A pedunculated 
tumor the size of an orange hangs from the mid-line of the chest down over the 
abdominal wall. The base of the pedicle is the size of a half dollar. The pedicle is at 
least six inches in length. The dependent part of the tumor is ulcerated and anesthetic. 
Sensation is present over the base of the tumor. The remaining tumors have appeared 
at various times, although many were present at birth. 

April 27, 1926, the large pedunculated tumor, measuring twenty-seven centimetres 
in length, was removed by Doctor Cohn. A wide margin of skin and subcutaneous fat 
was removed with the tumor. On section the tumor was firm, hard and fibrous beneath 
the ulcer. In other parts it was soft and vascular. The microscopic examinations 
revealed a fibromyxoma with areas so vascular that the possibility of a hamangioma 
was considered. 

N. W., white male, aged twenty-six years. Seven years before admission to the 
hospital the patient had had a growth removed from above the right eye. Two months 
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after removal the tumor developed again. Five years before a growth had been removed 
from the right foot and from the chest. Since childhood he had noticed numerous soft, 
painless nodules over the surface of the body. These, with the exception of the large 
one which was excised, have given him no trouble. 

The patient has the typical appearance of von Recklinghausen’s disease. Numerous 
soft tumors lying in or just beneath the skin are found. July 10, 1920, Dr. Mont Reid 
removed tumors from the forehead and cheek. The diagnosis of pigmented neurofibromas 
was made. 


The three cases cited above are typical of von Recklinghausen’s disease. 
It is interesting to note the pathological diagnosis which has been made, for 
not infrequently the myxomatous character of the tumor has been emphasized. 
In one the vessels were prominent enough to suggest a vascular tumor. The 
superficial group of tumors has developed from cutaneous nerves. 

There are eleven cases in which tumors have been found upon the deep 
nerves. In four of these malignant changes occurred. Malignant changes in 
tumors situated upon deep nerves are not at all uncommon in these cases. 
Garré, in 1890, directed attention to the tendency for such tumors to be- 
come malignant. 


G. B., white male, aged twenty-eight years. The patient was first admitted to the 
medical service in August, 1920. He had tumors distributed over the entire body which 
had been present since early childhood. The tumor behind his right ear was noted by his 
mother when he was one year old. New tumors have appeared from time to time. These 
tumors are circumscribed, grow for a time, become stationary, but do not disappear. 
They are not painful or tender. In 1918 a tumor behind the right ear was excised and 
a tumor on the left leg was partially removed. The patient was admitted to the hospital 
again August 8, 1926, when a small tumor on the left side of the chest was removed. 
Histologically this tumor was like those found in von Recklinghausen’s disease. Recently 
there has been some stiffness of the left knee and disturbance of function of the left leg. 
These are due to a large pedunculated tumor which has been present for fifteen years, 
but recently has grown larger and now hangs down over the knee. Numerous small 
tumors are scattered over the body. A large boggy tumor mass is found on the anterior 
aspect of the left thigh which extends from a little below Poupart’s ligament to below 
the knee. The overlying skin is soft and elastic. Palpation of the tumor suggests a 
fluid wave. The patella is located in this mass of tissue. 

October 4, 1926, at operation a large cavity was found in the tumor which com- 
municated with the joint. When this was opened about 800 cubic centimetres of fluid 
were evacuated. A specimen was taken for examination. The tumor seemed to infiltrate 
the muscle and was not removed. The patient returned to the hospital again in January, 
1929. A large mass had developed in the left half of the pelvis just above Poupart’s 
ligament. On examination a large, hard mass is found in the pelvis and the left lower 
quadrant of the abdomen. This extends from Poupart’s ligament to the umbilicus and 
causes the abdominal wall to protrude. This tumor is firmly fixed, rises from the pelvis 
and extends over to the mid-line. The tumor of the left thigh is much smaller than 
when the patient was here before. January 19, 1929, a biopsy was performed. Part 
of the tumor was excised without opening the peritoneal cavity. This tumor was firm 
and fibrous in character. 

A diagnosis of spindle-cell sarcoma was made. The patient has been receiving 
radium treatments. When seen in Baltimore several months after the biopsy the tumor 
was of about the same size as when the tissue was removed. 

E. H., white female, aged fifty years. This patient was operated upon December 1, 
1922. Since childhood she had complained of a drawing pain in the left leg and thigh. 
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She had worn red flannels to relieve this. The leg has been massaged for relief of 
this pain. Curious pigmented spots and blotches are found over the abdomen and 
extremities. Since childhood numerous painless, somewhat firm, subcutaneous nodules 
have been noted over the body. These have increased but slightly in size, and at the 
present time measure from two to six millimetres in diameter. The pains in her left 
leg have been more severe during the last ten years. About six years ago she noted 
that her left hip seemed slightly larger than her right. For the last year she has 
noticed a definite growth. This tumor was operated upon one year before admission to 
the hospital and found to be attached to the sciatic nerve. It could not be entirely 
removed. Since that time it has grown rapidly in spite of radium treatment. The pain 
has been so severe that narcotics have been required. Hearing in the right ear is 





containing bands of fibrous tissue. Scattered between these are islands of reticular tissue (type B). 
These tumors have a decided tendency to undergo malignant (sarcomatous) changes. 


Fic. 13.—Histological preparation of the tumor shown in Fic. 12 This tumor is mixed, 


impaired and at times the patient complains of numbness of the right side of the face. 
The patient has evidently lost weight recently. The tumor on the left thigh is about the 
size of a football, measuring twenty-four by eighteen centimetres. Over this is a scar 
twenty centimetres long. There is no muscular weakness in the left leg. The skin over 
the body has a mottled appearance. The pigmented areas, varying in size from a pinhead 
to a silver dollar, are irregularly distributed. The possibility of a tumor on the eighth 
nerve was considered because of the impairment of hearing. 

December 1, 1922, the tumor in the thigh was removed. It apparently rose from the 
great sciatic nerve. Only a partial removal was possible. When the tumor was ‘cut 
across it had a lobulated, yellowish, pearl-gray appearance. The patient was a poor 
operative risk and died a few hours after the operation. 


972 








rE 








TUMORS OF PERIPHERAL NERVES 


Pathological diagnosis —Spindle-cell sarcoma with extensive necrosis and degen- 
eration. Malignant degeneration of a tumor in von Recklinghausen’s disease. 


The following are cases of von Recklinghausen’s disease with tumors of 
deep nerves without malignant changes. The specimens which were removed 
illustrate especially well the histology of these growths and how they differ 
from that of the solitary tumor. 

E. R., white male, aged twenty-one years, was admitted to the Johns Hopkins 
Hospital October 10, 1927. The patient has small tumors scattered over the body, most 
of which correspond to the course of superficial nerves. He came to the hospital 
especially because of symptoms associated with a tumor over the course of the left 
musculospiral nerve, located where the nerve is in the radial groove. Numerous well- 
circumscribed tumors of various sizes, from a small shot up to a small orange, are 
scattered over the body. The greater number of nodules are about the size of a pecan. 
Practically all are superficial, firm and rubbery in consistency, and, in general, follow 
the course of superficial nerves. In the left arm along the course of the radial nerve in 


the radial groove 1s a fusiform tumor, constricted at the middle. Pressure on this causes 


a tingling sensation over the distribution of the radial nerve. Pigmented areas are 
scattered over the body 

At operation, October 10, 1927, a tumor was found upon the radial nerve. The 
tumor was removed by splitting the nerve, the fibres of which seemed to form a capsule 
about it. The tumor was shelled out of the nerve. The pathological .diagnosis was 
neurofibroma. The patient returned in March, 1930, with a large tumor on the median 
nerve of the right side just below the axilla. This tumor was removed by separating 
the fibres of the nerve and shelling it out. This tumor was more myxomatous in char- 


acter than the tumor previously removed from the musculospiral nerve. Neither tumor 
has recurred. It should be remembered, however, but a short time has elapsed since 
their removal. 


The following cases, which might be included under the term Ranken 
neurom, have been characterized by multiple growths upon the nerves of an 


extremity associated with an increase in size of all the tissues of the extremity. 


R. R. is a female child, aged four years. About sixteen months before operation, 
September 28, 1928, a general eruption resembling insect bites appeared upon the body. 
This eruption appeared from time to time. It was noticed then that the left leg and 
thigh were larger than the right. The enlargement involved the leg, thigh and half of 
the pelvis on the left side. Thirteen months before admission small, tender, subcutaneous 
nodules appeared about the upper end of the fibula. The child has not complained of 
pain, but she favors the right leg somewhat. The nodules have increased somewhat in 
size. The left lower extremity is distinctly larger than the right and has none of the 
changes associated with a lympheedema. The hypertrophy involves all the tissues from 
the gluteal muscles to the tips of the toes. Muscle power is not reduced. There is no 
limitation of motion, no spasticity nor pain. There is some eversion of the left foot. 
Near the left knee and ankle both medially and laterally there are firm, discrete masses 
which have a linear distribution and are apparently connected with nerves. These are 
especially well marked posterior to the medial malleolus. All the other parts of the 
body are normal. 

Some of the nodules along the posterior tibial nerve were removed for study. A 
pathological diagnosis of neurofibroma was made. 


The following case has been reported by Dr. Willis Campbell : 
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A. E., a white child, aged fourteen years, has the following history. When the 
patient was one and a half years old the mother noted that the right ankle and foot 
were larger than the left. Shortly after that it was noted that the entire extremity was 
larger. This relative difference in size has been maintained. Examination shows a 
healthy girl of fourteen with no abnormality except in the right lower extremity. This 
extremity is enlarged, being increased in length and circumference. Deformity at both 
the knee- and ankle-joints is noted. The patient walks with difficulty as the weight is 
transmitted onto the dorsum of a club-foot. The extremity has many diffuse, lobulated 





Fic. 14.—-Von Recklinghausen’s disease Multiple tumors arising from the dura 
(Dandy) 


tumors beneath the deep fascia which are differentiated with difficulty from the muscles. 
These cylindrical masses are from one to two inches in diameter. These masses are 
tender. Measurements show that the right thigh is four inches larger than the left, 
and the right calf three inches larger than the left. The right lower extremity is five 
and a half inches longer than the left. Muscle power in the right leg is not impaired. 
X-ray of the right lower extremity shows that the bones are increased in length, 
decreased in diameter and atrophic. 


Doctor Campbell, by repeated operations, removed numerous lobulated tumors. The 
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lee was considerably diminished in size. The femur was shortened and the ankle 
stabilized by removing the astragalus. The lower epiphysis of the tibia and fibula were 
destroyed, as it was thought that abnormal growth from other parts would counter- 
balance the effect of epiphyseal destruction. After four operations on the soft parts and 
two on the skeleton the extremities were of equal length, but the right leg was greater 
in diameter than the left by one inch. 

The pathological report is as follows: The section shows loose tissue composed of 
strands with few nuclei. There is much homogeneous material which resembles coagu- 
lated lymph between the cells. One pathologist reported that he identified nerves in 
the growth. 


These six cases represent different clinical manifestations of the same 
disease: the cutaneous form of von Recklinghausen’s disease, a form asso- 
ciated with tumors upon the deep nerves in which there is a decided tendency 
for sarcomatous degeneration of the tumor, and a form localized to an 
extremity which becomes enlarged and to which the term of elephantiasis 
nervorum might properly be applied, although this term has been applied to 
other lesions of this type other than the two last described. 

Elephantiasis Nervorum.—Bruns, in 1891, published an article upon 
Rankenneurom in which he states that this tumor is one of the rarest and 
most peculiar. Two of the first cases were observed by Depaul, in 1857, 
and Guersant, in 1859. These were carefully studied by Verneuil. Two were 
reported by Billroth, in 1863 and 1869. Bruns states that the greatest interest 
attaches to the origin of these tumors and their relation to other nerve tumors. 
According to him this is a form of congenital elephantiasis ; if by this term is 
understood a congenital anlage leading to tumor-like connective-tissue growths 
which may affect skin and subcutaneous tissues, sometimes the blood-vessels, 
the lymphatic vessels and nerves (elephantiasis telangiectodes, lymphangiec- 
todes, neuromatodes). Bruns grouped under the term elephantiasis nervo- 
rum—generalized neurofibromatosis—the cases in which the tumor involved a 
limited area of distribution of the nerve (Rankenneurom), and those cases 
in which the changes involved the ends of the cutaneous nerve (fibromata 
mollusca). The localized forms differ in extent, not in nature, from 
the generalized. 

Garre has pointed out the tendency of tumors in neurofibromatosis to 
become malignant. Malignant degeneration occurs in at least 12 per cent. 
In the cases reported by us, although the series is too small to permit of defi- 
nite conclusions, malignant degeneration has occurred in 50 per cent. There 
are many transitions between the benign and malignant growth, so that it is 
difficult to determine at times where benignancy ends and malignancy begins. 
In Garré’s case ciliated epithelium was found, suggesting a teratoma. This 
brings up the question of possible development of these cells from the sheath 
of Schwann. Cohn has reported epithelial tumors in peripheral nerves which 
probably have developed from the sheath cell. 

Trauma and operative interference may predispose to malignant changes, 
and the possibility of such a change occurring after partial removal of one of 
these growths should always be considered. This group of connective tissue 
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growths differs from the group of benign tumors first described, in which 
there is little, if any, tendency to malignant changes. Virchow recognized 
the tumors occurring in von Recklinghausen’s disease as due to an overgrowth 
of connective tissue. Wood, Smith and von Recklinghausen also recognized 
the connective tissue origin of these tumors. Penfield states that a pure 
neuromfibroma in one sense is not a neoplasm at all. There are wandering 
nerve fibres derived from the involved nerve and a surrounding tangle of 


reactionary connective tissue which is 


















a magnification of the widespread 
alteration of the nerves in this sys- 
temic disease. Confusion arises 
from the fact that at times within 
these neurofibromata, perineurial 
fibroblastomata may appear and may 
grow so large as to displace most of 
the neurofibroma tissue to the periph- 
ery. In the case of von Reckling 
hausen’s disease, however, nerve 
fibres will be found to enter each 
tumor, with few exceptions; while in 


the solitary perineurial fibroblasto- 
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Fic. 15 Elephantiasis nervorum The Fic. 16 These tumors were removed from 
left lower extremity is enlarged Multiple the posterior tibial nerve just behind the internal 
nodules. can be palpated over the nerves malleolus.in patient represented in’ Fig. 15 
These are especially marked over the short 


saphenous nerve 
mata, the comparatively normal nerve is invariably applied to the capsule of 
the tumor without penetrating it. 

This last statement is undoubtedly subject to exceptions, for, if it were so, 
all neurinomas could be enucleated. In one of our cases, a typical neurinoma, 
resection of the sciatic nerve was necessary because the tumor was penetrated 
by funiculi, and in another some fibres of the internal popliteal had to 
be sacrificed. 
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In the neurofibromas of von Recklinghausen’s disease the tissue is mixed. 
This can be seen readily in studying sections. Many of the tumors may be 
pure fibromas. In the multiple neurofibromas the neurinomatous tissue is 
the loose, delicate, reticular type (type B). The centrally located tumors 
occurring in von Recklinghausen’s disease may be composed entirely of 
neurinomatous tissue. This accounts for the relative frequency with which 
central degenerative changes occur in these. 

The solitary tumor and the multiple tumor of von Recklinghausen’s dis- 
ease differ histologically. Clinically, we are justified in concluding that there 
is a great difference as regards the possibility of malignancy between the 
solitary tumor and the multiple tumor of neurofibromatosis. There is also a 
great difference in the histology. A peripheral nerve is a complicated struc- 
ture composed of highly differentiated epithelial and connective tissue ele- 
ments, which in their growth may give rise to specific and characteristic 
structures. The sheath of Schwann may, in tumor formation, give rise to 
a growth distinctly epithelial in character. This change probably accounts 
for the epithelial tumors in peripheral nerves recently reported by Cohn, and 
the ciliated epithelium observed by Garre in a malignant tumor occurring in 
von Recklinghausen’s disease. 

Sarcomas.—In this group are four tumors. . The histories of these will 
be given. ‘Two illustrate the mode of extension of a sarcoma, and one the 
possibility of at least a long period of freedom from recurrence follow- 
ing operation. 


T. M., white male, aged fifteen years, noticed pain December 15, 1928, just above 
the knee along the hamstring muscles. A tumor about the diameter of a twenty-five- 
cent piece appeared later in the region where the pain was first experienced. The 
tumor was aspirated but nothing was obtained. An operation, the nature of which 
cannot be ascertained, was performed March 14, 1929. The patient remained in the 
hospital two weeks. Since then the patient has complained of numbness of the leg. An 
examination made upon June 7, 1929, showed that the right leg was flexed at the knee. 
\ long scar is noted on the posterior surface of the thigh. The right thigh is larger 
than the left, and in the region of the scar over the posterior part of the right thigh 
is a movable mass. It is impossible to say whether this is the original tumor or a recur- 
rence. An X-ray examination revealed a large, soft-part tumor which extended along 
the course of the sciatic nerve well up into the gluteal region. There were no evidences 
of metastases in the chest. 

Doctor Bloodgood believed that the tumor developed from the sciatic nerve and that 
an amputation of the thigh should be performed. 

The tumor was adherent to the muscles, quite myxomatous and cedematous. Small 
tumors were found on the branches of the sciatic nerve. Some of the tumor mass 
extended beyond the sciatic notch, rendering complete removal impossible. 

The branches of the sciatic nerve below the popliteal space were covered with white, 
smooth, myxomatous masses. The large, and probably the original, tumor has many 
necrotic, hemorrhagic areas. The pathological diagnosis was fibromyxosarcoma of 
the sciatic nerve. 

The second case illustrates again the tendency of a sarcoma to extend along 
the nerve. 

M. M., white male, aged forty-one years, noted in 1910 a hard nodule in the lower 
lip. This did not ulcerate. It was enucleated. Since this first enucleation the tumor 
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has recurred and has been removed fifteen times. The last operation was performed in 
June, 1915. No ulcer had formed. The cervical lymph nodes had not been removed. 
X-ray treatments had been given at various times for five years. 

A histological study of the tissues which had been removed at previous operations 
revealed a cellular tumor composed of spindle and round cells. In some sections nerve 
tissue was found in the tumor. The tumor was thought to be multiple neurofibroma. 

September 10, 1915, Doctor Bloodgood removed the lower jaw and submaxillary 
glands. The inferior dental was as large as a thumb. The tumor extended up to the 
point at which the nerve emerges from the skull. This point was cauterized. Histological 
examination revealed much the same picture as that of the tissue previously removed. 
The cells were, however, larger and more irregular in size. 

The patient died January 26, 1916, with cerebral symptoms, apparently due to an 





Fic. 17.—Histological preparation of the tumors shown in Fig. 16 
The histology differs markedly from that of the solitary tumor (neurinoma 
of peripheral nerves. 


extension of the growth to the cranial cavity. This tumor, regarded at one time as 
a multiple neurofibroma, was undoubtedly malignant, as indicated by the number of 
recurrences in the lip and final extension to the skull. 

A third sarcoma involved the internal popliteal nerve on the left side. The nerve 
was resected. Seven months after operation there was a recurrence, and a little over 
five years after the first operation the patient died. A diagnosis of round-cell sarcoma 
was made. 

Dr. Miles F. Porter has kindly furnished us with the history of a case in which a 
tumor developed in the upper third of the thigh posteriorly in a female patient aged 
fifty-two years. This tumor caused pain which radiated down to the ankle and up to 
the hip. A tumor was removed in August, 1923. Six months later another tumor was 
removed. This was situated a few inches above the original tumor. Seven months later 
the tumor recurred and was removed again. During one and three-quarter years this 
tumor recurred frequently. 
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On July 2, 1923, Doctor Porter operated and removed an encapsulated tumor the 
size of a small orange from the muscles on the posterior surface of the thigh. A diag- 
nosis of sarcoma was made from frozen sections. The bed of the tumor was cauterized 
(actual cautery) and alcohol applied to the wound surface. 

Subsequently, after many recurrences the sciatic nerve with a tumor was resected 
and a fascial tubulization performed. Five years later the patient reported that there 
had been no recurrence of the tumor. Some foot drop persisted and there were sensory 
changes associated with resection of the sciatic nerve. It is impossible to determine the 
origin of this tumor, but eventually. it involved the sciatic nerve, necessitating its resec- 
tion. It may have arisen primarily in one of the branches of the sciatic, and secondarilv 
have invaded the main trunk. 


Sarcomas of peripheral nerves, as already stated, are extremely malignant 
and tend to form metastases along the nerve primarily involved. They may, 
however, extend to other nerves in the extremity, passing to these apparently 
along branches communicating with the nerves primarily involved. 

Two rather unusual tumors were encountered in this series, one arising 
apparently from the cervical sympathetic, the other from the vagus. 


Tumor of the Cervical Sympathetic—G. N., white male, aged forty-one years, had 
a small mass on the left side, about the middle of the neck, for eighteen years. At 
first this was about the size of a cherry. It gradually increased in size, but it has not 
increased in size any more rapidly of late. There has been no pain. There has been 
no difficulty in swallowing until recently, when there is a slight sensation of pressure 
on swallowing and occasionally on breathing. 

Examination reveals a tumor on the left side of the neck. It is elliptical and fills 
practically the entire space between the angle of the jaw and the clavicle. It has dis- 
placed the trachea and the carotid artery to the right side. The carotid artery has been 
displaced so far forward and to the right that it can be seen beating almost in the mid- 
line of the neck. There is no difference in the pupils on either side. They react normally 
to light and accommodation. 

This tumor could be easily removed. The carotid artery was in front and,median 
to the tumor, the jugular vein and the vagus nerve were in front and to the outside. 
The most probable origin of this tumor seemed to be the cervical sympathetic trunk. 
The tumor had little vascular supply and was easily separated from the surrounding 
structures. The histology of this tumor is represented in Fig. 19. As will be seen, the 
tumor contains a large number of ganglion cells. 

Tumor of the Right Vagus Nerve——The other tumor in this group arose from the 
right vagus nerve. Because of the pigmented areas in the skin it is quite possible that 
this tumor belongs to the von Recklinghausen group. There were no other palpable 
tumors in this case. 

The patient, a white male, was nineteen years old. Five years ago he noticed for 
the first time a small mass behind the right mandible. This caused no pain. Four years 
ago the mass became larger, and a doctor advised that the tonsils be removed. Later a 
diagnosis of tuberculous glands was made. 

Examination reveals a mass on the right side of the neck. It fills the space between 
the angle of the jaw and the mastoid, and occupies the upper half of the neck posteri- 
orly. The tumor is the size of a man’s fist. Ther skin over it is freely movable. The 
surface of the tumor is smooth, with no signs of I@bulation. It is sharply delimited from 
the other structures in the neck. The common cafotid artery is anterior to the tumor. 
The trachea is displaced to the left. There are no papillary changes which would suggest 
connection with the cervical sympathetic. ~ 

The tumor is apparently fixed by neighboring structures. .Von Recklinghausen’s dis- 
ease, a brachial cyst, and carotid body tumor were considered in the differential 
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diagnosis. This tumor when removed was found to be a fibromyxoma of the vagus 
nerve. Following removal of the tumor the patient was unable to swallow anything but 
soft foods and liquids. He strangled when he attempted to swallow. The symptoms 
which he complained of following operation were due to loss of function of the right 
superior and recurrent laryngeal nerves. 

This case, in view of the marked pigmentation, should probably be regarded as an 
example of von Recklinghausen’s disease. The only palpable tumor developed upon the 
right vagus nerve. The patient with the tumor of the cervical sympathetic died one 
year and four months after operation. There was a local recurrence and pulmonary 
metastases. It has been impossible to trace the patient with the tumor of the vagus. 
He returned to the hospital six months after having been discharged, and to that time 
the signs and symptoms associated with paralysis of the vagus persisted. 








’ 
' 
Fic. 18A.—Tumor on the sci- Fic. 18B.—-Histological preparation of a recurrent tumor 
atic nerve in a case of von Reck- in the patient shown in Fig. 18A Malignant change in a 
linghausen’s disease. tumor of von Recklinghausen’s disease 
Neurofibromatosis Confined to the Skin, Localized in Extent (libroma Molluscum). 
R. L., white male, aged twenty years, was operated upon April 10, 1907. The patient 
stated that since birth a small tumor had been present on the internal surface of the 
right foot just below the malleolus. This has gradually increased in size, and other 
tumors have appeared on the internal portion of the plantar surface of the foot. When 
the patient was thirteen years old the tumors were excised, but in about six weeks others 
developed. These have increased in number and size until at the present time the entire 
; 


internal part of the plantar surface of the right foot and great toe are covered with tumors, 

On the inner side of the sole of the right foot and great toe are peculiar, peduncu- 
lated, soft tumors which are more or less separated from each other. They, however, 
lie side by side and seem to be almost continuous. They are flattened out by the pres- 
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sure exerted when the patient is standing. In gross appearance they look very much 
like fibromata mollusca but do not seem to follow the distribution of any one nerve. 

On April 10, 1907, the tumors on the inner side of the plantar surface of the foot 
were excised, as little skin of the pedicle as possible being removed. The skin was 
brought together with interrupted sutures of fine silk except in two places, which were 
allowed to granulate. Eleven years after this the patient reported that there had been 
no recurrence of these tumors. 

The clinical manifestations of different varieties of peripheral nerve 
tumors have been discussed. An attempt will be made to correlate clinical 
manifestations and prognosis with histological findings. A peripheral nerve 
has a complicated structure, being composed of neurofibrille, the myelin 
sheath, the sheath of Schwann and connective tissues surrounding the fibres, 
funiculi, and nerve. Judging from a study of the tumors in this series and 
from cases which have been reported, the neurofibrille take no part in 
tumor formation. 

Fifteen solitary tumors of peripheral nerves have been described. These 
have not recurred following operation, and in all but one case the tumor could 
be enucleated. In one case a large tumor of the sciatic nerve was found. This 
could not be enucleated because the nerve fibres ran through it. Almost 
two years after resection and suture there has been no recurrence of 
the tumor. 

These tumors are composed of the neurinomatous tissue described by 
Verocay. They contain islands or whorls of type A tissue, which is charac- 
terized by nuclear palisades. They resemble histologically the acusticus 
tumor and the tumors developing upon spinal nerve roots, most frequently 
upon the posterior roots. Degenerative changes, occurring most often in the 
reticular tissue, may cause the myxomatous appearance of the tumor which is 
sO common. 

LLhermitte and others have recently suggested that these tumors charac- 
terized by palisading of the nuclei developed from the sheath of Schwann 
cells, the lemmocyte, and classified them as gliomata. Verocay was the first 
to suggest such an origin. Penfield states that the fibres produced in these 
neoplasms show that the type cell bears no relation to neuroglia nor to the 
ectodermal sheath of Schwann. The histological picture is characterized by 
palisading and. parallelism of the nuclei and a tendency to form nuclear 
eddies and streams. The fibres are typically long, slender, wire-like,- and 
arranged parallel to each other. These fibres resemble the connective tissue 
seen in normal nerves where they run parallel to nerve fibres. The term 
perineurial fibroblastoma has been given to these tumors by Mallory. Clin- 
ically thy are benign tumors which, as a rule, can be enucleated from the 
nerve, leaving the greater part of it intact. 

The tumors occurring in von Recklinghausen’s disease were described by 
Verocay as mixed. They were shown by him to be composed of neurinoma- 
tous tissue and connective tissue. The nearer the periphery the tumor is 
located, the more the fibrous tissue predominates. The tumors occurring in 
von Recklinghausen’s disease frequently undergo secondary changes. Such 
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changes are indicated in the tumor represented in Fig. 1&8B. This tumor had a 
decidedly myxomatous character. These tumors are apt to undergo sar- 
comatous changes. This tendency has been frequently noted, and in the 
series herein reported, though small, malignant changes occurred in 50 per 
cent. of the cases. Penfield states that in retaining for the tumors of von 
Recklinghausen’s disease the time-honored name of neurofibroma, the term 
must be understood to signify a tumor which contains both nerve fibres and 
connective tissue. It is not a new growth of nervous tissue, although there 
are nerve fibres and apparently new nerve collaterals running in it. It is not 





Fic. 19.—Histological preparation of tumor de Fic. 20.—Neurofibroma of the right 
veloping from the cervical sympathetic, containing vagus nerve Diagnosis of this tum 
ganglion cells This tumor was malignant It was suggested by pigmentation of the 
recurred locally within a few months after removal, skin. No other tumors palpable on deep 
and formed metastatic growths in the lungs nerves. Paralysis of fibres of the vagus 


followed removal of the tumor. 


a simple fibroma but a connective tissue reaction that is part of a more 
general process. 

In the tumors situated peripherally the neurinomatous or fibroblastoma- 
tous tissue may be suppressed by an overgrowth of fibrous tissue, a fibroma 
then being found. Whether the masses occurring upon the nerves in von 
Recklinghausen’s disease should be regarded as tumors or merely as a connec- 
tive tissue reaction to an irritant may be a disputed question. Clinically, 
they appear as tumors with a decided tendency to undergo sarcoma- 
tous changes. 

These growths may be confined to the nerves of an extremity. All the 
tissues of such an extremity may be affected, resulting in a decided increase 


982 


TUMORS OF PERIPHERAL NERVES 


in length and circumference unaccompanied by pigmentation of the skin or 
any appearance suggestive of a lobulated elephantiasis. 

The one case of a tumor developing from the cervical sympathetic is of 
interest because of the relatively early recurrence of the tumor and the 
formation of metastases to the lung. 
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PENETRATING TO THE GASSERIAN GANGLION* 
By J. M. Ircer, M.D. 
or Minsk, Russta 
FROM THE SURGICAL CLINIC OF PROF. 8. M. RUBASHOW, OF THE STATE UNIVERSITY OF WHITE RUSSIA, 8.S8.5.R. 

As INTRODUCTION, a short review of the methods concerning this matter 
may serve. The method of Hartel-Schlosser enables one to reach as well into 
the third branch of the trigeminus nerve as into the Gasserian ganglion. His 
method consists in penetrating with the needle between the ascending branch 
of the lower jaw and the protuberance of the upper jaw into the oval orifice 
and the Gasserian ganglion. In using Hartel’s method, the surgeon sits 
down in front of the patient, with the needle in his right hand; he pricks, 
after the necessary anesthesia, the skin of the cheek on the level of the 
second upper molar tooth, and he introduces the forefinger of the left hand 
into the mouth of the patient in order to prevent the possibility of pene- 
trating with the needle into the cavity of the mouth. The needle is ten centi- 
metres long and 0.8 millimetre thick. 

First of all, putting the “bar” of the needle at a six-centimetre distance 
from the point, one advances the latter upward and backward into the fossa 
infratemporalis in such a manner as to penetrate into the interspace of the 
ascending branch of the lower jaw and the protuberance of the upper jaw. 
If the surgeon faces the patient from the front, the direction of the needle 
has to coincide with the pupil of the corresponding side; if looked at from 
the side, the prolonged axis of the needle has to point to the articular tubercle 
of the temporal bone. After the needle has passed six centimetres in depth, 
that is, as far as the oval orifice, the “bar” has to be advanced at one and 
one-half centimetres ; that is, the distance necessary to let pass the needle from 
the oval orifice to the Gasserian ganglion. As soon as the needle-point has 
reached the oval orifice, a pain will be felt by the patient in the region in- 
nervated by the third branch. While introducing the needle-point into the 
ganglion the surgeon injects very slowly the medicated solution, whereafter 
complete anzsthesia sets in. 

Hartel observed that the oval orifice presents a canal the axis of which 
coincides with that of the fore-plane of the pyramid of the temporal bone; 
the axis is continued between the ascending branch of the lower and the 
protuberance of the upper jaw and crosses the second upper molar tooth. In 
some cases, the axis has so changed that it crosses not the second but the 
first or the third molar tooth. Sometimes it occurs that the needle-point 
introduced on the level of the second molar does not reach the oval orifice. 
That depends on the height of the upper jaw. In such cases the surgeon 
has to introduce the needle before or behind the second molar tooth. 


* Read before the Russian Surgical Congress, 1920. 
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In some cases, the axis of the oval orifice will not coincide with that of 
the pyramid of the temporal bone. In this case the needle will penetrate into 
the temporal part of the brain instead of the Gasserian ganglion. 

In the literature there have been described cases of purulent meningitis 
when the needle was introduced following Hartel’s method. Probably this 
was occasioned by technical failure. 

With regard to their neighborhood the following vessels can be injured: 
art. carotis int., art. mening. media, bulbus ven. jugularis, and sometimes 
also the art. maxill. int. Hartel, experimenting on many cadavers, in some 
cases pricked the fossa jugularis; in some cases, too, the eustachian tube. 

The size of the oval orifice is of absolute importance for reaching into 
the Gasserian ganglion. Hartel, after measuring, fixed the length of the 
former at five to eleven millimetres, and the width of it at two to seven and 
one-half millimetres. If the width is less than three millimetres, Hartel, con- 
siders it as impossible to penetrate into the ganglion. Hartel, after measur- 
ing fifty-eight skulls, found that the distance between the oval orifice and 
the upper margin of the pyramid of the temporal bone varies between 
nineteen and twenty-three millimetres, the minimal distance being fourteen 
millimetres. Thus, he proposed, after penetrating into the oval orifice, to 
advance the needle not higher than at fifteen millimetres, in order to avoid 
a possible penetration of the needle-point into the cisterna pontis and a 
wounding of the upper sinus petrosus. Hartel advises, too, to follow the 
movements of the eyes and the pupils during the injection for prevention of 
a possible influence of the alcohol on the occulomotorius and abducens nerves 
of the eye-muscles. The injection must be stopped as soon as dilatation of 
the pupils and deranged abduction of the eyes are visible. Not seldom after 
injections into the Gasserian ganglion, keratitis has been noticed. 

PoLozor noticed this complication in the case of a broad oval orifice, 
whereby the needle was able to easily glide into the skull; anzesthesia of ali 
the three branches of the trigeminus nerve supervened. 

Many authors have observed that the eustachian tube was damaged 
the alcohol had penetrated into the throat. MALKIN has described a case when 
the patient lost his hearing and sight from injecting a'cohol after the method 
of Hartel. NruGEBAUER mentioned a case of wounding the carotis interna. 
In the latter case the alcohol had been injected in spite of blood aspiration by 
the needle-point, and amaurosis supervened. 

PussEN has not noticed a severe wounding of the vessels in the case of 
delivering the injection into the nerve trunks or the ganglion: by using a 
slender needle it does not pierce the vessels, and, even if piercing did occur, 
the wounding would be of the least degree. 

To be sure that the needle-point has attained the Gasserian ganglion, first 
of all one has to administrate an injection—that of one cubic centimetre of a 
4 per cent. novocaine-suprarenin solution—and only after the anesthesia 
has supervened, is it allowed to inject one-half to one cubic centimetre of 90 
per cent. alcohol. 
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Lexer, Brown, and other authors, in most of the cases administered the 
injection under a general narcosis on account of the increased sensibility of 
the skull base in case of trigeminal neuralgia and the necessity of operating 
on the patient when he is in a state of absolute patience and calm. KULEN 
KAMPF advises to administer the injection while the surgeon is still not tired ; 
he administered the whole injection in fifteen to twenty minutes. 

Sometimes, during the injection of novocaine into the Gasserian ganglion, 
it reached the subarachnoidal space, provoking somnolence, headache, and 
vomiting. The alcohol injection is sometimes complicated by cyanosis, slowing 
of the pulse-rate and headache. 

Most authors insist upon the necessity of administering the alcohol in- 
jection in a hospital. 

Hartel fixed the following indications of treating the trigeminal neuralgia 
by alcohol injections : 

1. Recent cases of neuralgia of the fifth pair have to be treated by purga- 
tives and hot-air apparatus after the method of Bier and especially by 
massage. Peripheric and central novocaine injections are successful too. 

2. Chronic cases with localization in single branches should be treated by 
peripheric alcohol injections after the method of Schlosser or by injections 
into the skull base. 

3. Severe and relapsed cases after peripheric injections must be treated 
by intracranial injections into the Gasserian ganglion. These injections must 
be repeated till a permanent anesthesia has supervened. 

4. Resection of the Gasserian ganglion is indicated in cases of failure 
in spite of repeated intracranial injections, and in those, when frequently 
undertaken punctures of the oval foramen do not succeed on account of 
anatomical conditions. 

5. Peripheric and central alcohol injections are indicated in cases of 
repeated neuralgias caused by inoperable tumors. 

Hartel himself considers his method as a technically difficult one, ce- 
manding careful exercises on the cadavers. 

All the above-mentioned data demonstrate that penetration into the 
Gasserian ganglion after the method of Hartel is a serious operation. 

OFFERHAUS, too, in 1910, proposed a method of reaching the Gasserian 
ganglion. It consists essentially in introducing the needle, bent to a 130 
angle, behind the last molar tooth, near the hamulus pterygoideus; then the 
needle has to be advanced along the median plane of the lateral plate of the 
pterygoid apophysis to the oval orifice. Not mentioning infection, which 
this method could always involve, there is the inconvenience of the contortion 
of “hamuli pterygoidei” and the irregularity of form of the lateral plate 
of the pterygoid apophysis, which may hinder the penetrating into the Gas- 
serian ganglion. 

The method of penetrating into the Gasserian ganglion through the fora- 
men rotundum is not popular on account of its technical difficulty. 

The method of Harris consists essentially in penetrating into the oval 
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orifice through the incisura mandibularis. One introduces the needle in a 
horizontal direction on a line joining the incisura intertragica of the ear 
conch with the nose wing in a three-centimetre distance before the incision. 
In some cases the needle strikes against the ascending branch of the lower 
iaw. In order to avoid that, one has to drop a bit the outward end of the 
aeedie. after which the latter passes easily through the incision of the lower 
jaw on the lowest level of it. Directed a little backwards, the needle strikes at 
a three-centimetre depth against the lower plane of the large wing of the 
sphenoid bone ; advanced thereafter in the depth of a four to four and one- 
half-centimetre distance from the skin, the needle reaches the third branch of 
the trigeminus nerve. This method must be considered as an inconvenient 
one, because following one introduces the needle blindly without corre- 
sponding measuring. Besides, following this method we cannot change as 
we like the directions of the needle for it traverses the firm fascia and 
muscles and we risk wounding the art. mening. med., and art. maxill. int. 
After this method, even if the needle reaches into the oval orifice, when 
advanced, it must wound the cavernous sinus. 

ROMANZEW described five cases of alcohol injections into the Gasserian 
ganglion after the method of Meyer. With a head-side position of the patient, 
one introduces the needle through the incision of the lower jaw perpendicu- 
larly into the depth. After one has passed the adipose tissue clothing the 
internal upper jaw artery and external pterygoid muscle, one reaches the 
external plate of the pterygoid apophysis of the sphenoid bone. Just behind 
the angle formed by the free margin of the plate with the base of the skull, 
nearly on the same level as that of the plate, is the oval orifice. While the 
mouth of the patient is tightly closed, one introduces the needle along the 
back margin of the top of the coronoid apophysis of the lower jaw which 
is to be found previously, then one advances the needle along this margin 
vertically into the depth, closely hugging the back margin of the plate. 
Gjliding on the latter one manages to direct the needle a little backward, 
until the contact with the bone is lost, after which we turn the point of the 
needle towards the skull base and advance it one to two centimetres deeper 
in. The needle strikes against the internal margin of the oval orifice, where 
the fluid may be injected. 

The above-described method is a modification of that of Harris. The 
inconvenience of this method as well as that of Harris is, as mentioned, 
the danger of wounding the upper jaw artery and the impossibility previously 
of fixing the depth of the puncture. 

In opposition to the method of Hartel, we are penetrating into the 
Gasserian ganglion from below, i.¢., inwardly from the angle of the lower jaw. 

OFFERHAUS remarked in his day that the oval orifices and the articular 
tubercles were on a same line. Uniting by direct lines the angle of the 
lower jaw, the upper margin of the articular tubercle, and the oval orifice, 
we get an isosceles triangle with the top at the angle of the lower jaw. Con- 
sequently, the distance from the angle of the lower jaw to the oval orifice, 
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will be equal to the distance from the former to the upper margin of the 
articular tubercle. The examination of fifty skulls has enabled us to affirm 
that our deductions are quite true. Now, as it is quite easy to determine in 
everyone the distance from the angle of the lower jaw to the upper margin 
of the articular tubercle, so one can calculate a priori the depth from the 
puncture of the needle to the oval orifice. Cur examinations proved that 
the maximal possible failure equals one to two millimetres, which is of no 
real importance. The arithmetical average of the distance to find equals 
6.4 centimetres as determined by the examination of fifty skulls. 

In this method of ours as compared with that of Hartel we can in nearly 
every case beforehand fix the distance from the angle of the lower jaw 


to the oval orifice, while follow:ng the method of Hartel there are no points 
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Fic. 1 Relation of important structures to the skull-base anterior to the foramen magnum 


to rely upon for measuring the distance from the initial point to the oval 
orifice. After Hartel, the arithmetical average equals five to seven centimetres. 
The variability of that distance is, of course, considerable, and depends upon 
the skull form. The oval orifice and articular tubercles being on the same 
line, the prolonged direction of the needle from the point of puncture on 
the angle of the lower jaw must coincide with the line uniting the latter 
with the upper margin of the articular tubercle. We have elaborated this 
method on cadavers but at the moment of this publication we are not able 
to verify it on patients. 

The technic of penetrating into the Gasserian ganglion after our method 
is the following: (Figs. 1, 2, and 3) 

The patient is lying upon the table for operation, his head hanging 
downward after the method of Rose—his head is fixed by an assistant. 
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Fic. 3 Dissection showing the fifth cranial nerve and its branches, 
demonstrating the course of the needle in penetrating to the Gasserian 
ganglion by the methods of Hartel and of Irger, respectively. 
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One previously marks by a little damp bar of silver nitrate the line joiming 
the upper margin of the articular tubercle with the angle of the lower jaw, 
the mouth of the patient being tightly closed. Covered with iodine, the white 
silver line becomes very marked. For injections we use needles ten centi- 
metres long and 0.8 millimetre thick. The needle is furnished with a bar, 
which could be replaced by a cork. We measure from the point of the 
needle to the bar, a distance equal to that from the angle of the lower jaw 
(the mouth of the patient being closed) to the upper margin of the articular 
tubercle and we introduce the needle into the skin of the internal plane of 
the lower jaw angle. The point of the needle has to touch the bone. The 
needle will be then slowly advanced till the bar follows the direction of the 
skull base. To verify whether the needle really advances to the foramen 
ovale the following data shall be taken into consideration: the needle can be 
declined in sagittal or frontal direction. To avoid the sagittal deviation 
one has to remember that the articular tubercles and the oval orifices are upon 
one line; the prolonged direction of the needle must also coincide with the 
line uniting the puncture point with the upper margin of the articular tubercle, 
1.e., with the “silver line.” 

The frontal deviation (inwards) must be avoided by considering the fol- 
lowing figure: (Fig. 4) 





B . D 
A—Angle of lower jaw. 
B—Upper margin of the articular tubercle. 
D—Oval orifice. 
AC—Ascending ramus of the lower jaw. 
A 





Fic. 4. 

The angle of the lower jaw (A) can, as mentioned, be regarded as the 
top of an isosceles triangle, the sides of which are formed by lines joining 
the mentioned angle with the articular tubercle (B) and the oval orifice (D). 
As AC (the sagittal plane of the ascending branch of the lower jaw), draws 
perpendicularly to BD, the angle CAD equals BAC, i.c., the angle of devia- 
tion of the needle (AD) from the ascending branch of the lower jaw equals 
to the angle of deviation from the latter of the “silver line.” That is to say, 
the frontal deviation (inwards) is of no significance ; it amounts on an average 
a 22° angle. ‘ 

When treating the question from the practical point of view, one has to 
keep in mind that at first the needle-point deviates a little to the median line 
till it does touch the planum intratemporale; by directing the needle-point a 
hit inwards one necessarily reaches the oval orifice. 

The distance from the oval orifice to the upper border of the pyramid of 
the temporal bone, relying upon the examination of fifty-eight skulls by 
Hartel, varies from nineteen to twenty-three millimetres, the minimal dis- 
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tance being of fourteen millimetres. The distance from the oval orifice to 
the Gasserian ganglion is equal, on the average following our examination, 
to one centimetre. It is why the needle, after reaching the oval orifice, has to 
be advanced upward to a distance of one centimetre. 

We suppose that the “gliding” of the needle through the oval orifice into 
the skull cavity after Hartel’s method, mentioned by many authors, can be 
explained by the impossibility to definitely establish beforehand in any case 
the distance from the point of puncture to the oval orifice. 


{| 


Distance from the angle of the lower jaw Distance from the angle of the lower jaw 
Running | to the upper margin Running | to the upper margin 
Nrs. yf the articula a ee ee Ss of the articular 


to the oval orifice 


ubercle 
tube (Foramen Ovale) 


tubercle 
(Tubercul. 


(Foramen Ovale) (Tulsesentl 


| Articulare) Articulare) 

I 5-3 5-4 27 6.5 6.4 
2 5-4 5-4 25 6.5 6.3 
3 5-4 5-4 29 6.5 6.5 
4 5.4 5.4 30 6.7 6.6 
5 5.6 5.6 31 6.8 6.7 
6 5.0 5.6 32 5.9 5.9 
7 5.7 5.8 33 o.7 6.6 
8 5.8 5.9 34 6.9 6.8 
9 5-5 5-5 35 7-0 i 
10 5.9 5.8 36 Zon 7.!I 
11 5.9 5-7 37 7.1 6.9 
12 5.9 5.9 38 7-1 7-0 
13 6.0 6.0 39 a 6.9 
14 6.0 6.0 40 gaa ie 
15 6.0 6.0 4! zw ee 
16 6.2 6.2 42 yee , 
17 6.2 6.2 43 re 7-2 
1d 0.3 6.3 44 7-3 7-2 
19 6.3 6.3 45 7-4 7-4 
20 6.3 6.2 46 7-4 7.4 
21 6.4 6.4 47 7.5 7-7 
22 6.4 6.4 45 7-5 7-3 
23 6.4 6.4 49 7-5 7.6 
24 6.4 6.3 50 7-9 7.9 
25 6.5 6.5 —— -————__——_———_ - —————. 
26 6.5 6.3 Averages 6.4 6.4 


From this point of view our method doubtless merits attention, as we 
can in every single case calculate the distance which is to be found. 

By using our method we avoid the wounding of vessels; the external 
and internal carotid arteries and the jugular vein pass behind and outside. 
The internal upper jaw artery is bent upon the lower jaw and disposed side- 
wise from the passage of the needle making its way on the external surface 
of the external pterygoid muscle. At the perpendicular and horizontal sec- 
tions the cavernous sinus has the shape of a triangle 





the base upward and top 
downward. From the surgeon’s point of view, the most interesting is the 
external partition, as on it pass (from top to bottom) N. trochlearis, the first 
branch of the N. trigeminus, N. oculomotorius, N. abducens. The internal 
carotid artery also perforates the external partition of the cavernous sinus. 
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Following the method of Hartel and of Harris, the needle can easily get into 
the cavernous sinus and wound the above mentioned nerves and vessels. 
Using our method we direct the needle upward and so avoid the sinus, which 
our examinations of cadavers demonstrated. 

From the above considerations it may be concluded that with some prac- 
tice the penetrating into the Gasserian ganglion, following our method, does 
not present much difficulty. 
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CALCIUM CHANGES IN THE BRAIN IN ETHER AN-ESTHESIA 


By Epmunp AnpbrReEws, M.D., Wituiam F. Perersen, M.D.. 
AND Revusen I. Kier, M.D. 
or CuicaGco, IL. 


FROM THE DEPARTMENTS OF SURGERY AND PATHOLOGY OF THE UNIVERSITY OF ILLINOIS 


In A recent communication it was reported by one of us that following 
ether anesthesia profound changes occurred in the mineral salt balance of 
the blood. Concurrent chemical studies on the same individuals showed that 
the changes in the acid-alkali equilibrium, blood sugar, chlorides, blood- 
pressure, pulse, and a number of other factors were not of sufficient import- 
ance in the period of convalescence from anesthesia to account for the 
patient’s condition, but that a most striking feature was an exceedingly 
marked lowering of the Ca-K ration which in most cases fell below one 
during some portion of the twenty-four hours of anesthesia. Marked 
changes in the permeability of the tissues as shown by the blister method 
of Gaennslen* (using a modification elaborated by Petersen*) were also dis- 
covered in these cases. 

Blood Ca changes in anesthesia had also been noted by other observers, 
especially by Emerson. The importance of the Ca-K ration in such condi- 
tions is also brought out by Warner® whose studies on chorea showed a 
marked lowering of the ratio. Fischer® has made a very elaborate series on 
the Ca-K ratio in sleep and showed that it was a constant finding that the 
blood Ca was raised in sleep and the blood K lowered. This was true not 
only in normal sleep but in sleep brought on by hypnotics. These experi- 
ments were done on animals and he noted that these changes were abolished 
after decerebration. With these points in view, it was decided to study the 
matter from the standpoint of the Ca in the tissues themselves. 


Protocols—Nine dogs were used that were divided into groups of three each and 
each of them anesthetized deeply with ether for forty-five minutes. One group was 
killed at the end of four hours, one at ten hours, and one at sixteen hours. During these 
periods frequent blood chemistry analyses were made. The carbon dioxide combining 
power was estimated by the method of Van Slyke and Cullen;’ the phosphates by the 
method of Benedict and Theis;* the blood sugar by the method of Folin and Wu;* 
and the chlorides by that of Whitehorne.” The calcium was determined by the method 
of Kramer and Tisdall" and the potassium by the Kerr’s modification of the Kramer- 
Tisdall* method. The pH determinations were made by the Myers and Muntwyler™ 
method, except that the plasma separation tubes were not used. The killed animals were 
then autopsied and the calcium and chlorides determined in the brain and liver. Two 
other normal dogs were killed and the brain calcium determined as controls. In all 
cases here reported the tissue calcium determinations were run in duplicate and the 
figures checked within 10 per cent. 


Methods—The method of tissue analysis was as follows: 


For moisture determina- 
tion ten grams of tissue are weighed out and dried to constant weight. For analysis 
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approximately ten grams of tissue were weighed out into a large pyrex glass tube 
three by sixteen centimetres. A glass tube of diameter of one centimetre and sixty 
centimetres long was used as a reflux condensor. Twenty cubic centimetres of 20 
per cent. NaOH was added and the material boiled on an electric hotplate for about 
forty-five minutes. Nitric acid was then added until the material was strongly acid 
and it was reboiled until solution was as complete as possible. The material was 
filtered through a calcium-free filter. The residue together with the filter paper was 





ashed in a nickel crucible with the aid of sodium- 
WLOAIDES 2 3 pa enw carbonate and the ash taken up in 5 per cent. nitric 
‘seo 675 T3Q «=\SD LIVER e ° - 4° 
acid and added to the previous filtrate. This was 


then made up to a volume of 100 cubic centimetres. 







s00- For calcium analysis ten cubic centimetres were 

530% placed into a fifteen-cubic-centimetre tapered cen- 

250 SUGAR trifuge tube. Two cubic centimetres saturated am- 

monium oxalate was added and the material made 

id neutral to methyl red with ammonium hydroxide 
; and allowed to stand over night. 

The material was then centrifuged and washed 

- with five-centimetre portions of 2 per cent. am- 

monium hydroxide three times, the supernatent fluid 

106 being removed each time by inverting the tube 


PHOSPHATES - e ° e - . re *“-* 
and letting it drain for five minutes. The precipi- 
tate was then dissolved in two cubic centimetres 
of normal sulphuric acid and titrated with N/100 











potassium permanganate in a water bath at a 

ssa temperature of 70° to 80°. 
45. Ye Results—It will be seen, as has been pointed out 
40 ae by us previously,’ that the chlorides are exceedingly 
ee variable and fluctuate within normal limits after 
75 Bw anesthesia, this probably being due to the absorp- 
il ? tion or secretion of electrolytes in the gastro- 
a oo oH eycican intestinal tract. The blood sugar shows the char- 
mC cy pad Beam acteristic marked rise which is well known to occur 
15+ 3} Neola -- following ether anesthesia. The CO, and the pH run 
Hel Pt in general parallel curves in which a mild acidosis is 
Paik evident but it is certainly not extreme. The blood 
Ca and K show the same changes, decrease in the K 
and a rise in the Ca, which has been reported by us 
=a before. As was noted in our former paper on the 
subject, these changes are similar qualitatively to 
"“—=2-t Lak ys those which occur in man but of a markedly less 

ee 

1c. 1.—Curves represent average The important point, however, is a follows: 
blood findings. Numbers in squares ii ‘ , . : ‘ : 
are average tissue finding of dogs There is a marked progressive rise in the calcium in 


killed at stated times. the brain. This is of a rather extreme nature rising 


from a level of forty-three to sixty-one milligrams per 100 cubic centimetres dry weight. 
There is an equally marked passage of Ca into the tissues of the liver and a rise of 
lesser degree in the chlorides of the liver. 


Discussion—It has been a much discussed point whether the well-known 
phenomena of permeability and irritability of cells based on the changes in 
the electrolyte content, especially the relation of monobasic to dibasic ions, 
are due to changes in content of these ions in the media or whether they are 
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actually part of the cell membrane or cell protoplasm. Leiboff'* reports the 
total absence of Ca from the red blood-cells and his work appears to be the 
most conclusive, since he used large volumes of material and his chemical 
methods seem reliable. Of course, red blood-cells make ideal material for 
study in this field because it is possible, at least theoretically, to free them 
from the surrounding material by washing, a process which is an obvious 
impossibility in any other tissue. 

In these findings Leiboff is in agreement with Abderhalden, Marriott,’® 
and also with Rothwell.’* However, there is some older work in which it 
has been reported that washed red-cells contain calcium, notably that of 
Cowie and Calhoun'® and of Jones and Nye.'® Other studies of electrolytes 
in the tissues have also given rather contradictory results. 

Ranson?” was unable to find any difference in the calcium content of 
normal muscles and muscles during parathyroid tetany confirming the work 
of Behrendt,*! although Loughridge?? found that the calcium was markedly 
lessened in the muscle tissues. Urano** found no calcium at all in the 
juices which he expressed from muscles of frogs legs. Quagliarello** has 
made a rather elaborate analysis of the electrolytes in both muscles and 
muscle juices and found electrolytes in all of them, calcium and potassium 
occurring in about two-thirds of the amount in them as in the solid muscle, 
but the sodium occurs in apparently equal amounts in the juice and in the 
muscle. 

In this connection it is interesting to note the work on the mineral 
content of the skin. Elaborate studies by Nathan and Stern®® of the skin 
in normal and pathological conditions led them to conclude that there was 
increased calcium under pathological conditions although there was a wide 
fluctuation in their normal findings. Previous to this the elaborate studies 
of Brown*® on the mineral salts in the skin show rather clearly that an 
increase in Ca in the skin made it less irritable and that an increase in 
K made the skin more irritable. Also that the injection of Ca will reduce 
the irritability of the skin. 

It can be seen from this brief review that, while the question is probably 
still an open one, most of the evidence appears to be that, for the tissues, 
excluding the human red cells, the well-known changes brought about by 
fluctuations in the mineral salt balance are due to actual changes in the 
cellular content of the electrolytes and not simply due to changes in the 
electrolytes in the surrounding medium. 

Our own figures tend strongly to confirm this viewpoint, as can be 
seen by references to the chart. A change of 50 per cent. in the brain cal- 
cium has taken place. When one considers the amount of blood and serum 
which is included in any tissue Ca estimation, one would feel justified in 
assuming the changes in the electrolytes in the cells are of even greater 
degree. It would indicate probably at least 100 per cent. increase because 
at the very time when the brain Ca was at its highest, the blood Ca had 
returned to normal. There have been a few other publications on brain 
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Ca which tend to support this view. Quest*? reports that the calcium in 
the brain is very high at birth and sinks rapidly as soon as the brain 
begins to function and that in children dying of tetany the brain Ca is 
much lower. Weigert?® studied the brains of two puppies which died during 
tetany and found that the Ca was also much lower than in the controls, 
Cooke*” reports diminution in the brain calcium of parathyroid-ectomized 
animals, and Macallum*® has made detailed studies of Ca in the different 
parts of the brain during parathyroid tetany and finds that it is lowered 
about 40 per cent. in the cerebrum and slightly less in the lower brain. 

All these figures of course are based on chemical studies such as ours 
in which the extraction of blood was impossible and therefore the actual 
changes in the cellular Ca were probably consistently higher than the 
figures would indicate. 

It may also be noted on our chart that the inorganic phosphate of the 
blood rose markedly and then fell rather rapidly to its original value. This 
is interesting in view of the work of Boyd*! showing that a hyperphos- 
phatzemia causes an increased excretion of Ca and goes along with the 
experiments of Jaffee and Bodansky** on experimental osteitis fibrosa cystica 
who were also able to show the depletion of the body of Ca accompanied by 
a hyperphosphatzemia. Our experiments indicate, therefore, that a rise in 
phosphorus is accompanied by withdrawal of calcium from the blood not 
only into the excretory organs, as shown by the above authors, but into 
the tissues as well. 

CONCLUSIONS 


1. Ether anzsthesia in dogs is accompanied by a marked rise in the 
calcium in the brain as well as in the liver. 

2. These changes are probably to be interpreted as meaning a lesser 
activity and irritability of the brain cells due to changes in the mineral 
salt content in the cells themselves. 


’ 
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VALUE OF CORDOTOMY FOR THE RELIEF OF PAIN* 
By Francis C. Grant, M.D. 
or Puitapevpuia, Pa. 
FROM THE DEPARTMENT OF NEUROSURGERY, HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

Corpotomy for relief of pain has been practised in this clinic since 1916. 
During the past fourteen years, fifty-one cordotomies have been performed 
upon forty-eight patients. Sufficient material, therefore, is at hand from this 
and other clinics to reach definite conclusions as to the value of this operation 
in the relief of pain. 

The type of case in which section of the pain-conducting pathways in the 
cord seems indicated can be well illustrated by outlining an early experience 
with this pre cedure. 


L. W. G., male, aged forty-four, entered the University Hospital in January, 1917. 
The chief complaint was pain in the rectum, buttocks and thighs. Eighteen months previ- 
ously rectal examination had revealed a large cancerous growth just above the anal canal 
filling the lumen of the bowel. Since the growth appeared inoperable, a colostomy had 
been made and intensive radium therapy instituted. The colostomy functioned well. 
Pain in the regions described developed and was intense, continuous and demoralizing. 
Large doses of morphine gave only partial relief. Inasmuch as the tumor was slow- 
growing with severe pain as its chief symptom, cordotomy seemed indicated. Laminec- 
tomy of ninth and tenth thoracic vertebre was performed and bilateral section of the 
antero-lateral tracts made at the level of the twelfth thoracic and first lumbar segments. 

January 25, 1917, one week after operation, there was a flaccid paralysis of the left 
lower extremity and both the patella tendon and Achilles tendon reflexes were diminished. 
There was no motor disturbance of the right lower extremity and the reflexes were nor- 
mal. Patient complained of bearing-down pain in bladder. 

Physical Examination (February 2, 1917).—Right Lower Extremity. Sensation. 
Preservation of tactile sensation throughout. Loss of thermal and pain sensation over 
the buttock, perinzeum, posterior aspect of the thigh and below the level of the knee. No 
disturbance of sense of position. Motion—Movements of the limb are unimpaired. 
Reflexes—Patella and Achilles tendon and cremasteric reflexes normal. Abortive ankle 
clonus. Dorsal flexion of great toe. 

Left Lower Exiremity. Sensation.—Patient can distinguish between hot and cold 
and the prick of a pin throughout extremity. The sense of touch is preserved although 
patient states sensation is not so acute in the anterior and lateral surfaces of the thigh. 
There is no disturbance in the sense of position. \/otion—AIl movements of the left 
lower extremity, temporarily arrested after the operation, have been restored. Kefleres. 
Achilles and patella tendon reflexes more active than at last examination, January 25th. 
Ankle clonus and Babinski present. The patient still has attacks of vesical tenesmus 
but they are not so frequent nor so painful as formerly. 

The patient was discharged April 21, 1917. There had been no change in the sensory 
disturbances as noted February 2, 1917. Several attempts were made to have the patient 
return for continued radium treatments, but without success. During the war he was 
lost sight of. 


September 10, 19109, the patient wrote: “I do not feel any soreness in the perineum 
* Read before the Philadelphia Academy of Surgery October 6, 1930. 
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or rectum. I ride a bicycle a great deal without discomfort. My appetite and digestion 
are good and my limbs are strong.” 

On May 23, 1920, just four years after the patient came under observation, his 
condition was reported through a verbal communication as very satisfactory. 

In June, 1922, the patient was reported to have died from unknown cause, three 
months ago. There had been no recurrence of pain. 


[This is Case III previously reported by Frazier in Arch. Neurol. Psych., 1920, 

vol. iv., p. 137.] 

Comment.—This is an excellent example of the value of cordotomy. It 
was not the malignant tumor of itself but the pain it produced by pressure on 
sensory nerves that would have shortly destroyed the patient. Once this pain 
was relieved by cordotomy he lived comfortably for five years. 

If in the course of a disease sensory nerves are affected, pain at once 
becomes a most distressing feature. And there is no more intense, continuous, 
or intractable pain than that arising from involvement of the posterior roots 
of the spinal cord by neoplasms or inflammation within or without the 
vertebral canal. Furthermore, if in addition to the pain the sufferer is aware 
that its cause may be a malignant, incurable disease, the mental as well as the 
physical anguish to be endured 1s easily appreciated. In the past, for the most 
part, recourse to morphine has been necessary to render life bearable, at best 
an unsatisfactory intermittent relief, requiring increasingly large amounts of 
the drug to dull the pain. However, the value of sectioning sensory pathways 
leading from the site of the pain has long been appreciated though but infre- 
quently employed. Dana in 1886 first proposed section of the posterior roots 
of the spinal cord to afford relief, and Bennett! and Abbé? reported the first 
successful results from this procedure. Although Chipault,’ Ballance,* 
Groves,” Hildebrand,® Jacoby,‘ Jones,® Foerster,® and others gave posterior 
rhizotomy a thorough trial, the operation gradually fell into disrepute. It was 
abandoned because there is such a marked overlapping of sensory nerve 
distribution to the same skin area that to produce complete anesthesia at least 
three roots must be cut. Hence, two roots above and below the region 
involved had to be sectioned. Consequently, if the pain was widespread a very 
extensive laminectomy and rhizotomy was necessary, an operative procedure 
of such magnitude that it involved great risk to an already debilitated patient. 
Furthermore, when the posterior roots have been severed sensory loss in the 
parts involved is complete, motion and position discrimination as well as pain 
and temperature being abolished, which interferes markedly with proper 
motor control. It was obvious that until the pain fibres alone could be picked 
out, relief of pain by section of sensory pathways was accompanied by too 
many handicaps to be considered entirely practical. 

Although in 1879, Gowers’ suggested that pain and temperature fibres 
probably passed upward within the cord in the tract that bears his name, a fact 
which Van Gehuchten!! asserted positively in 1893, it was not until 1904 that 
the brilliant clinical observations of Spiller!? proved that these sensations 
were carried upward in the antero-lateral tract. In 1910 Schuller™ on purely 
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theoretical grounds advised that sensory pathways in the cord might be cut 
to relieve the pain arising from gastric crises. Petren,’* Rothman,'’ and 
Fabritius! 


on clinical and experimental grounds confirmed Spiller’s findings. 
But in 1912 Spiller and Martin’ reported a case operated upon January 109, 
1911, in which bilateral cordotomy or section of the antero-lateral pathways 
in the cord was performed for relief of pain due to a malignant inoperable 
tumor on the left side and lower part of the spinal cord. As Spiller anticipated, 
the pain was relieved, although touch and position sense seemed unimpaired. 
Upon examining the patient a year later, he felt that the operation had been 
successful. It is to Spiller, therefore, that the credit for originating this 
valuable and merciful suggestion must be given. At this same time Cad- 
walader and Sweet!® at Spiller’s suggestion performed experimental work 
on dogs which gave further evidence that pain fibres were carried through 
these antero-lateral pathways. Although Beer,'® Souttar*® and Tietze”! at 
Foerster’s suggestion performed cordotomy for relief of pain with success, 
pain being relieved without impairment of motion or sense of touch or posi- 
tion, the operation did not receive the attention it merited until the report of 
Frazier** appeared. Spurred on by Spiller, six cases, having intractable pain 
in the lower extremities, due to malignant tumors or gunshot wounds involv- 
ing the lower spinal cord or the posterior roots, had cordotomies performed 
with complete or marked relief of pain. Three years later in further col- 
laboration with Spiller** seven additional cordotomies were described by 
Frazier. In these cases pain sensation was destroyed without motor impair- 
ment or complete loss of other sensations which had proved to be the great 
disadvantage of posterior rhizotomy. Based on his experience Frazier per- 
fected a method which made easy a section of only the antero-lateral tracts, 
and avoided damage to the motor fibres. As a result of Frazier’s description 
of the technic of cordotomy and a confirmatory report of Leighton,?* who 
relieved three cases of gastric crises and one of severe pain in the legs follow- 
ing spinal trauma by this procedure, the value of section of the antero-lateral 
columns for relief of pain was firmly established. 

Since the appearance of [razier’s and Spiller’s report, Sicard and Robi- 
neau,~” Peet," Banzet,** Foerster,** Horrax,*® Stookey,” Stebbing,*' Beck,** 
Towne* and Bankart* have all recorded series of cases successfully relieved 
of pain by this procedure. Sufficient time has elapsed, therefore, and enough 
clinical material is available in the literature and from the 48 cases from this 
clinic to arrive at a just conception of the value of this procedure. 

Cordotomy has three distinct advantages over the other methods of relieving 
pain. Firstly, a greater area of anesthesia can be produced by section of the 
antero-lateral pathways than by any other means; secondly, pain and tempera- 
ture sensations alone are obliterated without involvement of touch or position 
sense and hence motor function remains unimpaired; lastly, the operative 
procedure requires only a small laminectomy and is, therefore, much less 
exhausting to debilitated patients. But cordotomy has the disadvantage that 
unless the incision into the cord is accurately placed, the pain may not be 
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completely relieved or the motor pathways may be damaged, resulting in 
paralysis of the legs and interference with sphincteric control. 

A very distinct advance in the technic of cordotomy has recently been 
made following the discovery that section of the pain fibres in the cord causes 
the patient no distress. Manipulation of the posterior roots is painful, but 
curiously enough cutting into the antero-lateral tracts is not. Hence the 
operation may be carried out under local anesthesia, or preferably nitrous 
oxide analgesia plus local anzsthesia, which holds the patient quiet until the 
adjacent posterior roots have been separated and the cord rotated ready for 
cordotomy. The anesthesia is then stopped so that tests of level of sensory 
loss following ‘incision into the cord may be made on the conscious patient. 
The reports of Foerster® and Wilson and Fay’ have shown that the section 
in the cord may be gradually deepened until just sufficient pain fibres are cut 
to produce anesthesia to the level required and no higher. Since the fibres 
that supply the lower extremities lie most superficial in the antero-lateral 
columns, by this means carrying the incision to an unnecessary depth into 
the cord and hence possible injury to the pyramidal tracts may be avoided. 
Futhermore, Spiller suggested to Wilson and Fay that by immediate testing 
in this way it might be possible so to place the incision that the pain fibres 
alone were cut and temperature tracts avoided. Stookey reported four cases 
in which following a relatively shallow cordotomy temperature sense was 
retained although anesthesia to pain was produced. Recent cases from this 
clinic have confirmed these findings. Such observations are extremely impor- 
tant from the neurophysiologic standpoint as they offer definite proof that 
pain and temperature fibres run in separate and distinct fibre tracts in the 
cord. The reports quoted and our own experience seem to suggest that the 
temperature fibres are located more centrally, while the pain fibres lie super- 
ficially over a larger surface area. If the incision is carried from exactly the 
plane of attachment of the dentate ligament forward to just beyond the level 
of the emergence of the anterior root, it need not penetrate to a greater depth 
than 2% millimetres at any point. If the pain is referred to an area lying 
below the iliac crest, immediate tests may show a level of anzsthesia above 
this region before a depth of 2 millimetres has been reached. When the 
importance of avoiding too deep a section which may involve the pyramidal 
tracts and result in paralysis is considered, this suggestion of Spiller’s is 
a distinct advance in the technic of corodotomy. 

Cordotomy may be performed either unilaterally or bilaterally depending 
on the extent of the pain. If the pain is referred to the bladder or rectum, 
or if it is caused by a rapidly spreading malignant tumor, the wiser course 
is to do a bilateral section. When both antero-lateral columns are to be cut, 
the incisions should not be made at the same level, but must be separated by 
at least one whole segment. In this way interference with the blood supply 
to the cord, possibly producing a transverse lesion, is avoided. The cord may 
be sectioned as high as the sixth cervical segment if necessary. Incision at 
a higher level may involve the phrenic distribution, causing respiratory embar- 
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rassment. The third or fourth thoracic segment is the point of election for 
cordotomy. In this region the vertebral curve brings the cord into a relatively 
superficial position, the cord is small and may be rotated easily, all possibility 
of diaphragmatic involvement is avoided, and anesthesia as high as the 
ensiform cartilage may be produced. The operative incision is made in the 
mid-line from the first to the fifth thoracic spines and the second, third and 
fourth spines and lamine removed. It is important that the laminz be 
rongeured away as widely as possible, for the greater the lateral exposure 
the more readily may the cord be rotated for section. After haemostasis has 
been completed, the dura is carefully opened and retracted to either side with 
stay sutures. If possible the arachnoid should be included in the sutures and 
reflected with the dura. Care must be taken, however, in reflecting the 
arachnoid lest a fine blood-vessel or two which pass from it to the cord may 
be torn. Even the slightest haemorrhage impairs the chances of a successful 
result. Next a dentate ligament as near the centre of the incision as possible 
is identified and the anterior and posterior roots running adjacent to it 
separated from the cord. Extreme delicacy should be used in handling the 
roots, first because minute arteries accompany them, and second, because 
manipulation of the posterior root is painful and may cause the patient to 
strain. The dentate is seized in a mosquito hemostat and cut at its dural 
attachment. Gentle traction on this ligament will rotate the cord posteriorly 
until the point of emergence of the adjacent anterior root and the anterior 
fissure of the cord may be seen. The incision into the cord is the next step. 
Posteriorly the section should begin exactly at the point of emergence of the 
dentate ligament, extend anteriorly to just beyond the level of emergence of 
the anterior root and reach a depth of 2™% millimetres at its mid-point. It is 
difficult to place the incision exactly for the pia over the cord seems at times 
very tough and resistant, and the dentate ligament may be torn off during the 
attempt to cut the lateral columns, leaving no way of steadying the cord. 
For this reason the cordotomy hooks devised by Frazier are important. By 
their use the cord may be steadied so that a much more accurate section is 
possible. It has been stated by a number of observers (Horrax and Peet) 
that the cordotomy hooks fail to permit of a sufficiently deep section to produce 
complete relief of pain. Therefore, they advise the use of a straight cataract 
knife for making the incision. The first cordotomies in this clinic were 
performed in this way. The very obvious difficulty of controlling the cord 
with the dentate ligament alone forced the development of the hooks. Since 
this method of steadying the cord was adopted, in but three cases in thirty-nine 
in which the hooks were used, not only to steady the cord but to limit the 
depth of the section, has the incision failed to cut sufficient fibres to relieve 
the pain. In four cases in this clinic done under local or nitrous oxide 
anzsthesia, so that the level of sensory loss could be determined as the section 
was made, the cordotomy hook was introduced in a very superficial manner 
just under the pia at a point immediately anterior to the insertion of the 
dentate ligament. The hook steadied the cord perfectly as with a straight 
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knife the usual section was made and deepened until the sensory tests coin- 
cidentally carried out showed that the level of anzesthesia had reached the 
required height. The results in these cases were extremely satisfactory. 

If the loss of sensation is to be determined during the operation it is 
important that the patient be fully acquainted in advance with the type of 
tests to be employed. Accurate responses will not be obtained from a patient 
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operated upon under gas-oxygen anesthesia and allowed to regain conscious- 
ness during the actual incision into the cord, for the mental confusion will be 
too great unless the methods of determining the level of anzsthesia have been 
carefully rehearsed beforehand. While we have tried local anzsthesia alone 
in these cases, it is our opinion that it is too painful a procedure, especially 
when the posterior roots are handled, to be recommended. 
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The results of the fifty-one cordotomies on forty-eight patients in this 
series are given in detail in Tables I, II, 11] and 1V. The anesthesia produced 
by proper section of the antero-lateral columns at the level of the third or 
fourth thoracic segments has been so repeatedly illustrated by reports from 
this and other clinics that further comment here is unnecessary. 

The real test of the value of cordotomy is the degree of relief from pain 
it affords. In experienced hands there is no doubt but that immediate com- 
plete relief of pain may be confidently assured. Complete relief of pain is 
rigidly defined in this series. The patient must be actually pain-free without 


TABLE | 
Cordotomy 
45 cases 51 cordotomies 
31 males 17 females 


Average age 47 years 
silateral cordotomy 
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recourse to morphine or other type of sedative to be so classified. In the four 
cases described as only 50 per cent. relieved or not relieved at all, unilateral 
cordotomies were performed when both columns should have been sectioned 
and pain appeared promptly on the opposite side. Very careful questioning 
as to the site and distribution of the pain is essential. Often these patients 
have a major pain in one region of which they complain with great bitterness, 
failing to mention a moderate amount of distress referred to the opposite side. 
When the antero-lateral columns contralateral to the side of the major pain 
are sectioned with consequent relief, the hitherto minor distress on the opposite 


TABLE II 
( ordotomy 
Cause of pain 
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side remains and is magnified until the situation is well-nigh as bad as it was 
before operation. Occasionally the pain lies high up about the umbilicus or 
even as high as the ensiform. This is frequently the distribution in gastric 
crises. Under such circumstances cordotomy at the fourth thoracic segment 
will have to be very carefully placed and all the fibres sectioned to bring the 
level of anzsthesia above this region. Although sensory examinations fol 
lowing cordotomy seem to show (Foerster) that pain fibres decussate in the 
cord within one segment of the level of their point of entrance, and hence 
cordotomy at the fourth thoracic segment should produce skin anzsthesia as 
high as the fifth dermatomere, if it is necessary to produce loss of pain right 
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up to the level of the cord section it is wise to tie and cut the posterior roots 
that lie in the operative field. The second, third, fourth, fifth and at times 
the sixth thoracic roots may be seen in the usual cordotomy incision. If the 
pain to be relieved is situated above the umbilicus, cordotomy should be sup- 
plemented by rhizotomy of the ipsilateral posterior roots thus exposed. 
Patients with gastric crises should have rhizotomy as well as cordotomy, for 
in tabetic cords the adhesions make accurate section of the pain fibres difficult, 
and, furthermore, the pain is often referred well up under the sternum. 
\Where a chronic stationary condition such as osteo-arthritis, a painful 
Taste III 
Bilateral Cordotomy 
Twenty-nine Cases 


Complications 
Vomiting 
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stump, a gunshot wound or other injury to the pelvis involving the lumbo- 
sacral nerves, or tabetic crises, is the cause of severe incapacitating pain, the 
indication for its relief by cordotomy is unquestioned. Such patients may 
have a normal life expectancy and cannot continue indefinitely to dull the 
pain with morphine. Fourteen such cases are included in this series. One 
died following cordotomy. Five of the remainder are known to be alive and 
pain-free. Six could not be traced and three are dead after an average life 
period of five years, during which they had no further complaints. 
Taste 1V 
Unilateral Cordotomy 
Twenty-two Cases 


Complications 
Vomiting 
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But where a malignant tumor, especially a rapidly spreading growth, 
produces pain, then the point can be raised that the sufferer may be made 
comfortable by morphine for the last few months of life without subjecting 
him to the added distress of an operation. Frankly, we think that such an 
argument smacks of sheer cruelty. Cordotomy in experienced hands is so 
certain to give relief, the period of acute post-operative discomfort is never 
over five days, that we feel it is an entirely justifiable procedure provided that 
the patient is not a hopeless operative risk. However, cord section is never 
insisted upon, the sufferer only being told that he can be made entirely com- 
fortable if he is willing to have the procedure carried out. Most of these 
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unfortunates gladly accept any chance of relief for they know how intermittent 
and unsatisfactory are the results of sedative drugs. Of the twenty-six 
patients having pain caused by malignant disease, one lived five years (Case 1), 
and the post-operative life period of the other twenty-five averaged just over 
nine months following cordotomy. 

It seems obvious that this suggestion of Spiller’s for relieving intractable 
pain by section of the antero-lateral columns of the spinal cord is a practical, 
justifiable and merciful procedure. When its possibilities are more widely 
appreciated and when patients are brought to the surgeon before they are so 
debilitated by cancer or weakened by constant suffering that they are bad 
surgical risks, the mortality will be reduced. It behooves the medical profes- 
sion at large to realize that pain can be relieved easily by cordotomy with 
relatively little risk, to recommend it earlier, and thus to prevent pain from 
becoming the harassing factor it has all too often been allowed to develop 
into in the past. 
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POST-OPERATIVE PAROTIDITIS: TREATMENT WITHOUT 
AND WITH RADIUM * 
By Frep W. Rankin, M.D. 
AND 
Bean M. Patmer, M.D. 
oF Rocuester, MINNESOTA 


FROM THE DIVISION OF SURGERY OF THE MAYO CLINIC 


AMONG the most unexpected and dangerous complications which occa- 
sionally follow surgical procedures—especially those that involve the gastro- 
intestinal tract—is an acute, inflammatory, and frequently suppurative process 
of the parotid gland, unilateral or bilateral. The reason for infection of the 
parotid gland following operation is not clear, as a glance at the literature, 
which offers such a multitude of etiologic explanations, shows. High mor- 
tality has accompanied this group of cases, particularly when the process has 
gone on to suppuration, requiring incision. Regardless of treatment, the 
prognosis is guarded and frequently grave. 

Since we have observed the beneficial qualities of radium packs in the 
early stages of this sequela, it occurred to us to review all of the cases which 
have occurred at The Mayo Clinic in the last four years, with comparison of 
the various therapeutic agents employed. The seventy-eight cases which we 
were able to find, in twenty of which radium was used, showed some very 
interesting as well as informative facts. 

INcIDENCE.— The incidence of this complication after general surgical pro- 
cedure, including surgical procedures of the upper part of the gastro-intestinal 
tract and small bowel, is relatively low. Pique, in 1907, in a series of 7200 
general surgical operations, encountered two cases of post-operative paro- 
tiditis. Likewise, Beckman, in 1903, reporting on complications observed in 
a series of 6825 surgical operations performed at The Mayo Clinic, encoun- 
tered only three cases of post-operative parotiditis. The ratio of incidence 
of this complication was I to 3600 in Pique’s series, and I to 2275 in Beck- 
man’s series. 

One is immediately impressed, however, with the greatly increased in- 
cidence of post-operative parotiditis with the development of surgery of the 
colon. There must be, it seems, some local cause, incidental to surgical attack 
on the colon, to some technical procedure in extirpation of the colon, or to 
the post-operative treatment, which greatly increases the occurrence of 
parotiditis. T'wenty of our seventy-eight cases followed major surgical opera- 
tions on the colon or the rectum. In the course of the period in which 2,700 
operations were performed on the colon and rectum, these twenty cases of 
post-operative parotiditis occurred. This gives an incidence of one case in 

* Submitted for publication May 29, 1930. 
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135 operations on the colon or rectum, nearly seventeen times as many as the 
number encountered in general surgery at The Mayo Clinic. 

Eriococy.—A_ review of the discussions of various authors on the 
etiology of post-operative parotiditis suggests five different theories: (1) ac- 
cording to the pyemic theory, secondary parotiditis is a pyemic phenomenon 
due to embolism of the parotid vessels, with a septic clot derived from the 
primary focus of infection; (2) by the heat degeneration theory, secondary 
parotiditis is recognized as a parenchymatous degeneration of the gland due 
to hyperpyrexia; (3) in the toxin excretion theory, secondary parotiditis is 
attributed to infection of the gland following an unsuccessful attempt to 
excrete toxin manufactured by the organisms of the primary disease; (4) in 
accordance with the sympathetic theory, parotiditis is produced sympathet- 
ically, secondary to operations on the generative organs; and (5) according 
to the duct infection theory, secondary parotiditis is produced by direct exten- 
sion of microorganisms along Stenson’s duct from the mouth. 


Two of these theories, the duct infection theory and the pyemic theory, 
have gained considerable support in the literature. Among these advocating 
the duct infection theory may be mentioned Claisse and Dupre (1894), 
Girode (1894), Hanau and Pilliet (1889), Rolleston and Oliver (1909), Fen- 
wick (1909), and Blair and Padgett (1923). Among those supporting the 
pyemic theory are Padget (1886), Bowe (1905), Dyball (1904), and Fisher 
(1919). 

Claisse and Dupré (1894), experimenting with dogs, tried in various 
ways to produce secondary parotiditis. They found that in normal animals 
they could not produce the condition by smearing the orifice of Stenson’s 
duct with microorganisms, by injecting virulent organisms into the duct, 
or by creating an artificial fistula. However, in an animal, the general vitality 
of which had been depressed, either by starvation or by injection of drugs 
such as opium which would limit the flow of saliva, infection of the parotid 
gland could be produced by any of these means. 

Bucknell (1905) was one of the first to recognize the importance of the 
experimental work of Claisse and Dupre. Bucknell wrote: “It is evident, 
therefore, that for allowing infection to occur in the case of the parotid duct, 
as has been more or less proved in the cases of the kidney and bile passages, 
one or the other following abnormal conditions must be present: (1) micro- 
Organisms must be present at the orifice of the parotid duct, in larger numbers 
or of a more virulent type than usual; (2) the general vitality of the subject 
must be reduced so as to render him more liable to succumb to microbic 
infection; (3) the quantity of secretion passing down the duct and protecting 
it must be diminished; and (4) the quantity, and, more particularly, the 
bactericidal proportion of the saliva secreted must be lowered.” 


Turning to the question of secondary parotiditis in man, and referring to 
the disorders which have been complicated by this disease, it is evident that 
they all present one common feature; that is, they are all likely to be accom- 
panied by those conditions which Claisse and Dupré have shown to be suc- 
cessively present, before infection of the duct can be produced in animals. 

In a review of our seventy-eight cases, facts were not discovered which 
would substantiate a single type of cause in all. In the group of cases in 
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which operation was done on the colon, particularly, we were confronted with 
many conditions which certainly are disadvantageous to any surgical pro- 
cedure any which may influence complications. Such conditions are age, 
debility, dehydration, arteriosclerosis, and infection of long standing. Inter- 
ference with mobility of the colon, and production of obstruction, with its 
concomitant sequence of steady absorption and devitalization, unquestionably 
must influence production of the complication of parotiditis. Likewise, it is 
not at all certain that starvation after operation, which is imposed on patients 
who have undergone resection of the colon and rectum, may not have an 
important bearing. Usually, patients subjected to major abdominal pro- 
cedures are refused fluid by mouth for only twenty-four to forty-eight hours, 
unless there is some exceptionally valid reason for such deprivation. It has 
been our routine procedure to keep patients who have had resection of the 
colon and rectum without food or drink by mouth for three to four days. 
The content of water of the body is maintained by intravenous injection and 
hypodermoclysis. At the same time, conservation of function of the parotid 
gland is attempted by permitting the patient to suck lemons or chew gum. 
Nevertheless, in spite of all of these precautions, parotiditis occurred nearly 
seventeen times more often among patients who underwent resection of the 
colon and rectum than, for example, among patients who underwent gastric 
operations. 
VARIOUS FORMS OF TREATMENT 


All authors are in agreement that as soon as suppuration can be definitely 
recognized, the gland should be incised, but there is disagreement as to just 
when suppuration is present. The only sign which is pathognomonic of 
suppuration in the parotid gland is fluctuation; when this appears the gland 
should be lanced. It is unwise to lance a gland in the hope of penetrating to a 
region of deep suppuration because one may be disappointed in finding it, 
and injury to the facial nerve is almost certain to result. We have frequently 
seen glands rupture and discharge from the ear before suppuration could be 
demonstrated by the sign of fluctuation, and then, after the gland has been 
lanced, we have seen a satisfactory outcome. Unnecessary drainage of the 
gland, and, perhaps, spread of the infection, is frequently avoided by waiting 
for a definite sign. In many cases, under the influence of hot fomentations 
or ice, as the choice of the surgeon indicates, suppuration never appears. Our 
experience with radium also has been that it tends to prevent suppuration. 
Not only may one mistake infection for suppuration about the third or fourth 
day after operation, but frequently, if one is not in a hurry to incise the 
gland, drainage from Stenson’s duct may take place to relieve the condition. 

Blair and Padgett, in 1923, reported twenty-five cases of secondary paro- 
tiditis, thirteen of which occurred post-operatively. Of these thirteen cases, 
surgical drainage was instituted in nine; seven of the patients died, giving a 
mortality rate in the thirteen cases of approximately 54 per cent. Paget, in 
1886, reported seventy-seven cases of secondary parotiditis, twenty-eight of 
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which occurred post-operatively. In these twenty-eight cases, surgical drain- 
age was applied in fourteen, and thirteen patients died, a mortality rate of 
approximately 46 per cent. for the series. Fisher, in 1923, reported six 
cases of post-operative parotiditis with two deaths; in four of the cases the 
glands were drained surgically. In the fifty-eight cases from the records of 
The Mayo Clinic in which treatment by radium was not given and in which 
accurate records could be found, twenty-three of the patients died. Surgical 
drainage was applied in the twenty-four cases in which suppuration occurred, 
and fourteen of these twenty-four patients died, giving a mortality rate of 50 
per cent. 

In many cases in which parotiditis follows some operative procedure, 
death is due to the primary lesion, or, possibly, to some other complication. 
In commenting on this point, one of the earliest observers, Paget, in 1887, 
in a study of 1o1 cases, of which twenty-eight occurred post-operatively, 
wrote: “But out of these thirty-seven who died, three were over eighty years 
of age, three had internal cancers, one had perforation of the bowel, two had 
strangulated hernia, seven had undergone very severe operations, involving 
abdominal section, and thirteen died of septicemia or pyemia. If we add 
to these deaths one from infantile syphilis, one from marasmus, one from 
heart disease, we shall see that these thirty-seven patients did not die trom 
parotitis, but from the primary lesion or some form of blood-poisoning 
after it. Thus, it is not possible to say how far this form of parotitis is in 
itself dangerous ; the danger lies not in it but in the primary lesion.” Of the 
more recent observations, those of Blair and Padgett may be cited. In the 
fourteen cases of post-operative parotiditis reported by them, seven patients 
died. However, in only three of these cases could the parotiditis be consid 
ered the primary cause of death. 

In order to get a fair conception of the mortality rate in regard to this 
complication following operation, we reviewed, as a group, seventy-nine cases 
of post-operative parotiditis reported in the literature. In these seventy-nine 
cases, there were thirty-six deaths, by far the majority of which followed 
abdominal operations 

In the tabulation are listed forty-nine of the cases from The Mayo Clinic, 
in which parotiditis followed major surgical procedures and in which radium 
was not used. It is easily seen from this tabulation that the more serious the 
operation, the more unhappy is the prognosis when post-operative parotiditis 
develops. For instance, there were three cases of unilateral, suppurative 
parotiditis following resection of the colon, with two deaths, whereas there 
were two cases of bilateral, suppurative parotiditis following pelvic operations, 
with no deaths. 

The question as to whether the infection is unilateral, or invades both 
parotid glands, necessarily has some bearing on the mortality, since the 
massiveness of the infection and the multiple foci invariably influence prog- 
nosis. There were sixteen cases of bilateral parotiditis, with nine deaths, a 
mortality rate of 56 per cent., whereas in thirty-three cases of unilateral 
parotiditis, there were only twelve deaths, a mortality rate of approximately 
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36 per cent. 3y referring to the tabulation, it is readily seen that of the 
twenty-two cases in which suppuration was present, the mortality was exces- 
sively high; thirteen patients, or approximately 60 per cent., died. In the 
seventy-eight cases from The Mayo Clinic, which have been reviewed, fifty- 
eight of the patients were not treated with radium, and of these twenty-three 
died, a mortality rate of approximately 39 per cent., which compares favor- 
ably with the mortality rates reported by other observers. 

By using radium, and particularly by its immediate application within one 
or two hours following beginning of the swelling in the region of the parotid 
gland, we have been able, by reduction of the incidence of suppuration and 
absorption, to decrease noticeably the morbidity and the mortality. To be 
most advantageously employed, radium must be applied as soon as the first 
symptom of parotiditis appears. In our cases, as soon as we began to observe 
the satisfactory results from the use of radium, we attempted to apply it at 
the very earliest possible moment ; regardless of the time of day or night that 
a swelling of the parotid gland appeared post-operatively, radium packs were 
used. The technic of treatment varies somewhat with the severity of the 
disease, but, ordinarily, a large dose is not necessarily more effectual than a 
dose of medium size. The maximal dose administered was four applications, 
eight hours in duration, at intervals of eight hours, of four 50-milligram tubes 
of radium. Filtration was through two millimetres of lead, one millimetre 
of brass, and 0.5 millimetre of silver; the distance was 2.5 centimetres and 
the total milligram-hours 6605. The minimal dose used was two applications, 
eight hours in duration, at intervals of eight hours, of two fifty-milligram 
tubes of radium. Filtration was through the same materials as those used in 
the maximal dose. The total dosage was 800 milligram-hours. 

For the first twenty-four to forty-eight hours, there is no appreciable 
change in the symptoms. The swelling may be extreme, and the temperatuge 
102° to 103° F.; the toxemia may be severe, and the patient may even become 
somewhat irrational. However, after the first twenty-four to forty-eigh¥ 
hours, in the average case, there is usually rapid improvement. The swelling 
remains more symmetrical, and definite lobulation does not appear in the 
gland. There is no tendency toward suppuration. The temperature 


approaches normal, and the toxemia rapidly disappears. Usually, in the less , 


severe cases, only a small swelling remains after the fifth day, and the patient 
is able to take nourishment and feels well. 

Of the twenty cases treated with radium, in only two was it necessary to 
substitute surgical drainage. This, we believe, is the most important point 
in favor of the use of radium. As has been stated, Blair and Padgett insti- 
tuted surgical drainage in about 70 per cent. of their cases of post-operative 
parotiditis, and Paget in 50 per cent. In our cases, before the use of radium, 
we employed surgical drainage in 50 per cent. 

In the fifty-eight cases in which radium was not used (see table), as has 
heen said, twenty-three of the patients died, a mortality rate of approximately 
39 per cent. Of the twenty patients treated with radium, only four died. 
Two of these deaths occurred two weeks and one month after the parotiditis 
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had completely subsided and can be definitely excluded; death in these two 
cases was due to pyelonephritis and uremia, respectively. In another case 
at necropsy the primary cause of death was found to be a retrosigmoidal 
abscess, and in the fourth case no cause was found to explain the death 
except general weakness and the parotiditis. This gives a mortality rate in 
the cases treated with radium of only 5 per cent. if three cases can be excluded, 

These good results naturally incited us to some attempt to explain the 
mechanism of the action of radium. Desjardins, who, in 1930, reviewed the 
literature on the beneficial effects of radium and Rontgen-ray in inflammatory 
conditions such as furuncle, carbuncle, pneumonia, trachoma and erysipelas, 
concurs in the opinion that the direct action of the rays on the infiltrating 
leucocytes, rather than the direct action of the rays on the infecting organism, 
probably is responsible for the satisfactory results. 

Desjardins stated that Heineke was the first to establish the exceptional 
sensitiveness of lymphocytes to Rontgen-rays and radium. He exposed ani- 
mals to large doses of radiant energy and found that they invariably died. 


Forty-nine Cases of Post-operative Parotiditis Treated without Radium 


Unilateral Bilateral 
Operations Simple Abscessed Simple Abscessed 
Cases Deaths Cases Deaths Cases Deaths Cases Deaths 

On pelvis..... 5 3 I 2 
Colostomy .. . 2 I I I I 
Resection of colon 4 I 3 2 I I 2 I 
On stomach... I I 2 2 I I 
On gall-bladder 3 I 3 2 
Enterostomy I 3 2 
On kidney....... I 
Multiple operation I 2 I 
On bladder fe I I 2 2 
On ruptured appendix 2 I I 


He observed, at necropsy, that although the majority of the organs appeared 
normal, the spleen, lymph-nodes and lymph follicles throughout the body 
gave evidence of marked destruction of lymphocytes. This disintegration of 
the lymphocytes was found to take place within two hours after the ani- 
mals had been exposed to irradiation. Desjardins stated that the observations 
of Heineke have been fully confirmed by numerous experimenters. Warthin 
found that the lymphocytes showed signs of disintegration even withen fifteen 
minutes after exposure of the animals to the rays. 

From the time of Cohnheim, it has been thought that lymphocytic infil- 
tration is one of the most important steps in the natural defense of the 
organism against infectious processes. How, then, may the apparent benefit 
of radium in infectious processes be explained on the basis of the destruction 
of the leucocyte? Commenting on this point, Desjardins stated that he has 
never seen any harm come from the irradiation of these inflammatory 
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processes. He further expressed the belief that through disintegration of the 

lymphocyte, valuable protective antibodies are liberated which tend to neu- 

tralize toxic products of the infective organisms. 

A review of our own cases, then, and a comparison of the end-results 
following the use of radium and other therapeutic agents in the treatment of 
post-operative parotiditis leads us to the conclusion that the application of 
radium greatly reduces the incidence ef suppuration and thus influences 
markedly the mortality rate. 
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POST-OPERATIVE CORONARY OCCLUSION 
By Osmer S. Ranpauyi, M.D. ann Tuomas G. Orr, M.D. 
or Kansas Crtry, KANsas 


FROM THE SURGICAL CLINIC OF THE UNIVERSITY OF KANSAS 


[x 1910 Osler! correlated the clinical and pathological findings in occlu- 
sion of the coronary arteries. Two years later Herrick? described the clinical 
syndrome clearly and really stimulated modern interest in the subject. 
Coronary thrombosis as a post-operative complication has apparently received 
very little consideration. Wilson* mentions one case of coronary embolism 
in a review of forty-seven cases of post-operative embolism. This fol- 
lowed a gastroenterostomy for chronic duodenal ulcer. Neuhof and Aufses* 
have recently studied the cause of death after operation in eight hundred 
consecutive autopsies in three New York Hospitals. In this series there is 
no reference to coronary occlusion. Balfour® reviewed fifty-one deaths fol- 
lowing operations on the stomach and duodenum, one of which he has listed 
as due to coronary thrombosis. MHerrick® mentions one death following 
cholecystectomy. Apparently the condition has not interested surgeons to 
any great extent. Even those surgeons who have discussed at some length 
“the acute abdomen,”*:* do not give acute coronary occlusion as a factor in 
differential diagnosis. Their medical confreres, however, have been keenly 
aware of its importance in the diagnosis of upper abdominal pathology, 
especially when it is to be differentiated from gall-stone colic, perforated 
gastric ulcer and acute pancreatitis. The “acute indigestion,” so commonly 
spoken of in the lay press as a cause of death, is probably, in a high per- 
centage of cases, due to coronary thrombosis.® 

Following are reports of two cases of coronary occlusion following 
operation, occurring in the Surgical Clinic of the University of Kansas. 

Case L—H. A. V., male, age fifty-eight, was admitted to the Hospital March 25, 
1916, complaining of a double inguinal hernia. There was nothing important noted in the 
past history, except attacks of palpitation of the heart. Positive findings on examination 
were overweight, artificial eye, pyorrhoea, chronic tonsillitis, irregular pulse with extra 
systole every three to six beats, blood pressure 160 systolic and 110 diastolic. The urine 
showed albumin and a few hyaline casts. There was a definite inguinal hernia on each 
side and hydrocele on the left. The blood count and hemoglobin were normal. 

With beta-eucain one-quarter of one per cent. as anesthetic, a left herniorhaphy and 
hydrocele excision were done. Before the operation was finished, evidence of beta-eucain 
poisoning manifested itself by profuse perspiration, slow pulse, and slow irregular respira- 
tion. For twelve hours he had continued respiratory distress, slow, weak pulse and at 
times Cheyne-Stokes type of breathing. During this time he was given adrenalin and 
intravenous salt solution. He apparently recovered from the poisoning and the next day 
was making normal post-operative progress. 

On the fourth post-operative day about 1:40 A.M., he raised himself slightly in bed 
to take a drink of water when he suddenly fell back on his pillow, took four or five 


stertorous gasps and died. 
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The pathological report by Dr. R. H. Major is in part as follows: 

Heart: “On opening the pericardial cavity there is an excess of clear, straw-colored fluid present. 
[he pericardium is smooth and glistening. The heart weighs 560 grams. There is a marked dila- 
tation of the right ventricle. The wall of the right ventricle measures four millimetres in thickness. 
The wall of the left ventricle measures one and four-tenths centimetres in thickness. Heart valves 
are normal The musculature on section has a distinct brownish appearance. The right ventricle 
shows numerous small, reddish, pin-point areas just beneath the pericardial covering. The aortic 


arch shows numerous small atheromatous patches. The opening of the right coronary artery just 
as it passes out of the aorta shows a complete plugging with yellowish white material. On dissecting 
out the right coronary artery the main trunk and small branches are found plugged with an embolus 
and the lumen entirely obliterated.” 


Case II.—Y. P., a male, age sixty, was admitted to the Surgical Clinic of the Uni- 
versity of Kansas December 19, 1929, complaining of pain in the epigastrium. Three 
months before admission he had received an injury to his upper abdomen by being 
suddenly jerked by the handle of a road grader. This caused him to have a sudden pain 
in his epigastrium, as if something had been torn. Since that time he has had more or 
less soreness and discomfort in the epigastric region, and has been unable to work. At 
the time of the accident he was somewhat short of breath but this has disappeared. He 
gave a history of an umbilical hernia for several years. There was some doubt about a 
small epigastric hernia following the injury. It was thought best, under the circum- 
stances, to repair the umbilical hernia and explore the upper abdomen to determine if 
there was a small hernia through the fascia or a rupture of the rectus muscle. General 
examination revealed no other evidence of disease, except arteriosclerosis. His blood 
pressure was 95 systolic and 60 diastolic. There was a history of treatment for syphilis 
a few years ago. 

December 20, 1929, a midline incision was made above the umbilicus and the upper 
abdomen explored. No definite hernia was found through the fascia, although there 
appeared to be some separation of the fibers of the anterior sheath of the rectus muscles. 
There was a definite diastasis of the recti muscles above the umbilicus. The umbilical 
hernia was repaired and the wound closed as usual. Following the operation, his condi- 
tion was satisfactory except slight delirium which was attributed to amytal. He fre- 
quently attempted to get out of bed when there was no one to watch him. On the sixth 
post-operative day an infection was evident in his wound, with a temperature as high as 
103 degrees. This was superficial and was easily drained, and the temperature dropped 
promptly. 

On the eleventh post-operative day, he suddenly awoke with rapid respiration and 
gasping for breath. He did not complain of pain. The pulse was 100 and regular but 
rather weak. The blood pressure was 88 systolic and 50 diastolic. There was no cough 
or evidence of disturbance in the lungs. His color was ashen gray and he appeared quite 
ill. That day the temperature rose to 103 degrees. The respiration varied from 28 to 
35 and was suggestive at times of Cheyne-Stokes type. His skin felt clammy. Examina- 
tion of the heart and lungs did not reveal any definite pathology except distant, feeble 
heart sounds. The day following the onset of this trouble, a definite to and fro friction 
rub was discovered over the heart. The heart sounds were more faint than the day 
previous. His blood count showed a leucocytosis. A diagnosis of coronary occlusion 
was made. On the third day, the friction rub disappeared and was not heard again 
during his illness. For the first two or three days he appeared to be entirely conscious 
and answered questions rationally. Mental disturbance gradually developed. On the 
fourth day, following the accident, he became quite cyanotic with Cheyne-Stokes respira- 
tion and delirium. Abdominal distention was marked. He had a bilateral positive 
Babinski and ankle clonus at this time and it was thought he had developed emboli in 
his brain. On the sixth day it became evident that he was developing a hemiplegia. On 
one occasion he was quite maniacal and had to be held in bed. He had incontinence of 


feces and urine. During his entire illness he had more or less cyanosis. A generalized 
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cedema developed which grew more marked till death. Evidence of general cerebral 
emboli gradually developed. His systolic blood pressure varied from 100 to 130. On 
various occasions electrocardiograph tracings showed nothing diagnostic. He gradually 
grew worse, and died on the fourteenth day following the accident. A final diagnosis of 
coronary occlusion and cerebral embolism with hemiplegia was made. Autopsy was not 
permitted. The immediate cause of death was apparently broncho-pneumonia. 


The symptoms of coronary occlusion as given by Dr. Louis Hammon" are 
as follows: “1. The immediate symptoms associated with the occlusion; the 
anginal seizure: A. Pain; B. Shock; 1. Prostration; 2. Fall in blood pres- 
sure; 3. Suppression of urine. 

“2. The symptoms associated with the myocardial damage, myocardial 
insufficiency: A. Dyspnoea; B. Passive congestion; 1. Cyanosis; 2. Pulmon- 
ary oedema; 3. Enlarged liver; 4. Albuminuria; 5. Subcutaneous cedema; 
C. Cheyne-Stokes breathing; D. Feeble cardiac impulse, faint heart sounds, 
gallop rhythm, murmurs, cardiac arrhythmias. 

“3. The symptoms associated with the myocardial infarct: A. Fever and 
leucocytosis ; B. Pericarditis; C. Embolic phenomena; D. Cardiac aneurysm 
and rupture. 

“4. Additional symptoms: A. Nausea, vomiting, diarrhoea; B. Facies; 
C. Vasomotor symptoms; D. Nervous symptoms.” 

The close association between angina pectoris and coronary obstruction 
is well recognized and should aid in the diagnosis of the latter condition. 

Discussion.—The two patients here reported were both males, fifty-eight 
and sixty years of age. Herrick? states that the condition usually occurs in 
men beyond fifty years of age with arteriosclerosis and previous attacks of 
angina pectoris. Both of our patients had definite evidence of arteriosclerosis, 
but neither gave any history of angina pectoris. In one case examination 
revealed an irregular pulse with what were apparently extra systoles and a 
blood pressure of 160 systolic and 110 diastolic. Blood pressure in the older 
man was 95 systolic and 60 diastolic and the pulse was regular. 

In Case I the operation was done entirely with local anesthetic. This was 
followed by definite evidence of beta-eucain poisoning and death occurred on 
the fourth post-operative day. In Case II one-half per cent. novocain was 
used followed by gas oxygen and ether. Wound infection followed. Pre- 
liminary to the anesthetic he received 15 grains of amytal, ™% grain of 
morphine and 1/200 grain of scopolamine. Evidence of coronary occlusion 
occurred on the eleventh post-operative day. 

It has been stated by Evans! that post-operative thrombosis, in general, 
manifests itself most frequently at an interval of some days after the opera- 
tion. Probably, if the tenth day be taken as a central point, a large proportion 
of the accidents occur within two or three days on either side of that point. 
He notes that the blood platelets rise following operation, reaching a maxi- 
mum in about ten days and then declining to normal. After operation there 
is also a rise in blood-fibrinogen, apparent on the third day and _ persisting 
until the tenth day. The increase in these two important elements of clotting 
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following operation serves to explain why surgical patients may develop 
thrombosis or embolism about the tenth post-operative day. Our Case num- 
ber II conformed to this rule. We see no reason why this explanation of 
Evans’s should not apply to post-operative coronary thrombosis as well as 
such pathology elsewhere in the body. 

We have no definite explanation to offer for the development of occlusion 
of the coronary arteries in these cases, other than possibly a thrombosis 
engrafted upon a preéxisting arteriosclerosis. The beta-eucain poisoning 
with its accompanying slow pulse and drop in blood pressure in the first case, 
and the infected wound in the second case, may have been contributing 
factors. These two cardiac accidents suggest the importance of a close pre- 
operative heart study, including a careful history concerning the occurrence 
of anginal symptoms. Such a history was not sought in our cases nor did 
the patient volunteer any such information. 

It might be possible in certain cases to avoid post-operative catastrophe by 
taking a careful history of the heart condition and by making electrocardio- 
graphic studies, especially in patients over fifty years of age with arterio- 
sclerosis. The work of Walters'* should be noted when considering the pre- 
vention of thrombosis following operation. In order to combat the decrease 
of metabolism, the decrease in blood pressure and the slowing of circulation 
he has given tablets of desiccated thyroid gland in doses of two grains three 
times daily. With this treatment he reports a decrease in the frequency of 
pulmonary embolism. 

Bancroft, Kugelmass and Stanley-Brown" believe that diet has a definite 
influence upon the clotting function of the blood. Mills'* emphasizes the 
important relation of food intake to coagulability. Coagulability is increased 
with a protein diet and decreased with carbohydrates and fats. He calls 
attention to the fact that the platelet count rises just at the time most patients 
are allowed to begin mild exercise and take a full diet. There is a period 
when all factors favoring thrombosis are at a maximum; the platelets are 
greatly increased ; increased protein intake increases their tendency to clump 
and disintegrate; this is further aided by the exertion and moving around, 
and finally the action of the sluggish circulation is intensified during the first 
few days of sitting up or getting out of bed. 

CONCLUSIONS 

In the pre-operative study and examination of males past the age of fifty, 
it is suggested that a careful cardiac history be taken to exclude angina pec- 
toris as a predisposing cause of post-operative coronary occlusion. 

A fall in the blood pressure following operation may be a contributing 
factor in the development of coronary thrombosis. Every effort should be 
made to prevent shock by proper selection of anzsthetic and operative technic. 

Patients having any evidence of coronary disease should be treated with 
thyroid gland and careful regulation of diet until the danger period has 
passed. 
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LYMPH EXUDATE AND FIBROUS TISSUE* 
By Epwarp T. Crossan, M.D. 
oF PHiLapELpuia, Pa. 
ASSOCIATE SURGEON, EPISCOPAL HOSPITAL 

“The artless songs I sing do not deal with anything new or never said before.” 

Tuese words of Rudyard Kipling are particularly fitting to the topic 
for this annual address. As the results of inflammation, lymph exudate and 
fibrous tissue remain today almost as great problems for the surgeon as 
they were when the processes of inflammation were described by Cohnheim 
in 1877. Nor do I have any new tales to add to those already told. The 
object of the discourse is to consider in detail the surgical application of the 
tales heard before about these tissues. 

In surgery, fibrous tissue is an expression of recovery or it is the termina- 
tion of irritation. To the patient, this scar tissue bears a sort of political 
relationship, for there are occasions when it is a mighty factor as an ally in 
the restoration of health, and, just as frequently, it can be found as a de- 
termined irresistible opponent to the restoration of function. Without this 
tissue, surgery would be impossible, and because of it surgery often is 
impossible. 

As a process of repair and a medium for reconstruction, fibrous tissue 
is indispensable. [very wound, regardless of whether it is closed surgically or 
heals by granulation, depends upon fibrous tissue for the restitution of its 
structures or its coverings; in some wounds it provides strength, and in 
others it furnishes a scaffold for the growing epithelium or endothelium. 
For the restoration of function, fibrous tissue at times gives up its identity 
entirely, as, for example, in reconstruction operations fibrous tissue may 
hecome converted into cartilage, or in tenorrhaphies it takes on the shape 
of tendon. Then, too, in other reconstruction operations, fibrous tissue in 
the form of living sutures reproduces itself to restore anatomy. 

Even in its disabling manifestations, fibrous tissue has had its inception 
for a beneficent purpose. Only in exceptional instances, as in keloid and 
certain cases of abdominal adhesions, have the reparative forces of the 
body run wild without undue cause. Many of the other deformities rep- 
resent the body’s efforts to repair destroyed tissue, and we have come to look 
upon these deformities as the toll the patient must pay for a fibrous tissue 
reaction to an excessive irritation. It is even possible that, after infections, 
some surgeons look upon the disabling fibrous tissue as a tribute to their 
art, in other words, the deformity to them is a proof of a violent contamina- 
tion which has been cured by surgical procedures. 

* The Annual Address before the Philadelphia Academy of Surgery, May 5, 1930. 
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To cure or improve is the primary object of surgery, but to cure or im- 
prove without deformity and disability is the ideal of surgery. Lymph 
exudate is a vital element in all surgical cures, both as a defensive mechan- 
ism and as the progenitor of fibrous tissue. Thus the problem is to control 
lymph exudate so that there may be cures with fibrous tissue as reparative 
as in the closure of wounds or in reconstructions. Viewed in this light, we 
may discover that many deformities are not tributes to surgery, and we 
will observe that a combination of a woman’s touch and other qualities are 
not the only attributes of a good surgeon. Furthermore, if the surgeon 
appreciates the qualities of lymph exudate and fibrous tissue, he will under- 
stand how to deal with those deformities which have not or cannot be 
controlled. 

My first practical lesson in lymph exudate occurred several years ago, 
and, though I have mentioned the instance at a previous meeting of this 
Academy, a repetition of the details still contains a lesson. The patient, a 
young girl, had weathered an attack of peritonitis of appendiceal origin, only 
to be faced a few days later by probable death from intestinal obstruction. 
In spite of morphine, lavage, and abstention from even liquids, the symp- 
toms progressed. I reopened the abdomen and found coils of small intestine 
matted together in the pelvis and in the right iliac fossa by silvery membranes 
of exudate. Very carefully and thoroughly, I separated the films, saw the 
intestines resume their size and closed the abdomen with an absolute con- 
fidence that the obstruction was controlled. On the day following the second 
operation the patient again developed obstruction, on account of which | 
was forced to open the abdomen a third time. At the third operation, the 
intestinal coils were found matted together once more, but this time I 
showed better sense and performed an enterostomy, as the result of which 
the patient entirely recovered. My error at the second operation consisted in 
judging those membranes only as mechanical barriers, that is, I failed to 
think in terms of lymph exudate. 

Lymph exudate is the body’s first reaction to irritation, be it physical, 
chemical or bacterial. In the case just cited, if I had remembered this fact, 
| could have prognosticated the formation of more lymph exudate because 
the digital separation of the membranes was just another irritant. There 
is no operation, nor any infection which does not irritate the tissue, and in 
turn the tissues neutralize the irritant and repair the damage by the forma- 
tion of lymph exudate. This defensive and reparative mechanism is not 
alone the pathologist's problem; surgical neglect of it is equivalent to think- 
ing that sutures heal a wound or that drains and antiseptics cure infections, 
in short, it is the practice of mechanical surgery. The disciples of this 
school, not so many years ago, in peritoneal infections, were tearing away 
this defensive mechanism, the membrane which, as Boyd and others have 
said, “is more offensive to the surgeon’s eye than to the patient’s tissues.” Nor 
is it necessary to carry on experiments to confirm this statement; a study of 
the components of the exudate will afford ample corroboration. 
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What are the constituents of the local reaction to irritation. Leucocytes, 
yes, leucocytes, and serum, fibrin, macrophages and monocytes—each a sepa- 
rate element but all acting in concert. The leucocytes phagocytose and lib- 
erate thrombin. The serum through the antitryptic element prevents any 
digestion of the tissues that would furnish nutriment to bacteria; also, serum 
brings opsonins, agglutinins, precipitins and fibrinogen, the latter to unite 
with thrombin for the formation of fibrin. Fibrin offers a foothold for the 
leucocytes, it shuts off absorption through lymphatics and, figuratively speak- 
ing, it ties the bacteria into knots. When the storm of irritation has passed 
away, the fibrin remains as a focus for the macrophages, leucocytes and 
monocytes to nourish and produce fibroblasts; in aseptic irritation Hertzler 
believes that the fibrin is actually converted into fibrous tissue. Taking in- 
fection as a specific example of irritation, we find that the exudate starves 
the bacteria, impedes their action or destroys them and prevents their toxins 
from entering into the circulation. What can a surgeon hope to add to 
such a defense? Obviously, only those measures which will nurture and 
stimulate the exudate. 

However, the common practice of treating infections is based on an 
utter disregard for fibrin, leucocytes and serum. Pus to most surgeons seems 
to be an indication that the body defenses have broken down. Here, they 
say, we will destroy these bacteria by antiseptics, by frequent change of drains 
or by irrigation. What else do they destroy? Naturally, the defense 
mechanism, because anything that will kill the bacteria must also kill the 
white blood cells. If chemicals would kill organisms, one could afford to 
neglect the exudate. Does an antiseptic sterilize an infected wound? 

Sir Almoth Wright has said, “If ever an antiseptic sterilized a heavily 
infected wound, that would deserve to be announced in all the evening and 
morning newspapers.” Wright’s inferences can be confirmed by daily visits 
to any hospital at the dressing hour. You will see pus pour forth from the 
same infected wounds day after day in spite of the use of varied antiseptics 
widely advertised as having a high phenol coefficient. If antiseptics are of 
value, it would seem reasonable that the abscess cavity should be sterilized 
when the incision is made, yet rarely is this done. Both Wright and Flem- 
ing have shown by experiments on wounds and in test tubes that (1) anti- 
septics cannot reach the bacteria in the tissue spaces; (2) antiseptics are 
rapidly diluted by the tissue juices to a point where they are no longer lethal 
for bacteria; and (3) antiseptics will not act in the presence of sloughs, 
and have very little action in serous discharges or in the presence of blood. 

Antiseptics in infected wounds are not only useless but they are harm- 
ful. The destruction of leucocytes by the chemicals is not theoretical. 
Fleming, in 1919, showed that, with most of the antiseptics then in vogue, 
leucocytes were destroyed or their ‘emigration inhibited. Fleming also 
demonstrated that some antiseptics actually increased the growth of bac- 
teria, probably because the trypsin from the dead leucocytes encouraged 
digestion. The cure of an infection by the use of antiseptics is more 
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probably due to a generous incision than to a destruction of bacteria. It 
is possible that more recoveries and less loss of tissues from infections might 
be procured if surgical procedures did not destroy the defensive exudate. 

Since the destruction of bacteria is not feasible, let us return to the 
proposition that protection and stimulation of the exudate are the rational 
procedures. Incision, drainage and infrequent change of drains—these 
measures are the only additions that a surgeon can hope to add to the body 
defenses. This passive method Wright has called the physiological treat- 
ment. Fleming has shown that there is one exception to this rule of treat- 
ment, namely, in the flat infected wounds. In this variety of infection a 
preliminary irrigation by hypertonic salt followed by eusol sterilizes the 
wound ; the salt solution washes away the albuminous material and estab- 
lishes a watery medium, the best medium for the action of antiseptics; the 
character of the wound permits the eusol to reach every crevice. 

For years, surgeons have been forced to follow the physiological line 
of treatment in infections of the peritoneum. It is admitted by even the 
champions of antiseptics that no solution can reach all the recesses within 
the abdomen. No surgeon would think of using an irritant within the ab- 
domen for fear of destroying endothelium, thereby increasing the absorption 
of toxins. Morphine, Fowler’s position and nothing by mouth might cure 
some cases of peritonitis, but not many. Passive resistance by incision and 
undisturbed drainage, in conjunction with the measures noted, gives a high 
percentage of cures, if the treatment be inaugurated before the body has been 
overwhelmed by toxins. Here, in one of the most sensitive tissues of the 
body, are afforded daily examples of the efficacy of the passive treatment 
of infections. 

Passive is not an exact qualifying term to apply to the physiological 
treatment because the method is actually stimulating and irritating to the 
lymph exudate. The fundamentals of the treatment, the incision and drain- 
age, are more than mere mechanical procedures. The incision relieves 
pressure (Devine calls it detensionizing ), and there is a resultant transudation 
of serum, an emigration of leucocytes and a backwash from the lymphatics. 
The drain, though it is inserted as a means for the egress of pus, also actually 
stimulates the formation of an additional defense. Let us consider in de- 
tail the subject of drains and their relation to lymph exudate. 

aradoxical as it may seem, the excretions from many a drained wound, 
excepting the discharges of the first twenty-four hours, actually are made 
possible by the closure of the drain with lymph exudate. Remove from your 
mind entirely the thought that the drain conveys pus and instead consider 
the drain in its true nature, a foreign body. Any foreign body introduced 
into a tissue space is an irritant which Nature in a very few hours surrounds 
by lymph exudate. If the entire circumference of the drain be in contact 
with tissue there is formed a channel through which pus reaches the sur- 
face. Consequently, lymph exudate can make of a drain, to use the words 
of Marion Sims, “a plug to keep the wound open.” Of course, these state- 
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ments, and those which follow, do not apply when fibrin actually penetrates 
the substance of the drain. 

Now, let us revert to the thought that a drain creates an additional de- 
fense; that is, it does something more than prevent pus accumulation. In 
order for you to get a clear conception of this function, think first of an 
infection and picture to yourself the central cavity of pus surrounded by 
Nature’s barrier of fibrin, leucocytes, etc. Introduce into that pus cavity a 
drain and then recall to your mind how the drain is excluded by lymph 


exudate. Now, you should have a mental picture of a wall within a wall or of 
a lymph exudate ring within a lymph exudate ring. Thus, the drain has been 
the cause for more fibrin and thereby the lymphatics have been more effec- 
tively occluded. Also, the more fibrin there is, the greater will be the surface 
for leucocyte attachment, consequently the more effective will be the phagocy- 
tosis, because leucocytes must be fixed to phagocytose. The addition of fibrin 
and leucocytes are not the only stimulants to the defense by the drain; there is 
also a constant out-pouring of serum as long as the drain is in the wound, a 
phenomenon that Horsley has termed a reversal of the lymphatic circula- 
tion. Arguments as to the relative merits of a drain are mere academic 
exercises when compared to a detailed knowledge of the relation of the drain 
to the lymph exudate. 

Some one has said that it is easier to act than to think, 


a saying that is 
pertinent to the subject of drains and lymph exudate. 


For years and year's 
drains have been pulled out of infected wounds daily without a single thought 
being given to the fact that fibrin and leucocytes were being destroyed. 
Mutilation of this defensive barrier results not only in an increased absorp- 


tion of toxins, but also in a reactivation of the infection. A reintroduction of 


the drain, it is true, will erect another barrier: also, the re-introduction will 


kill more leucocytes and destroy more fibrin. The sum of the deleterious 


effects of pulling out the drain and putting it back will probably be greater 
than the beneficent results established by Nature in the interim between 
dressings. 

Don’t disturb the drain unless absolutely necessary, as has been men- 
tioned, is one of the principles of the physiological treatment of infections. 
The practice of frequent change of drains is based on the fear that excretions 
will be dammed up by plugging. Every drain does become plugged, but, if 
the incision be extensive enough, there is no accumulation of pus; there 
usually is an increase of excretion through the attempts of the body to extrude 
the foreign object. If you have ever left packing in a wound for five or six 
days, or if you have ever seen a forgotten sponge removed from an abscess 
cavity you know that the foreign body was soft and mushy when removed, 
and you know that there usually was a profuse discharge until the object 
was taken out. In peritonitis cases drains are not disturbed and yet there 
seldom is any accumulation of pus as a result of plugging of the drains. 
frequent removal of drains is unwarranted and is just as destructive to 


lymph exudate as is the use of antiseptics. When the penetration of the 
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fibroblasts into the lymph exudate imparts a rigidity to the channel, the drain 
can be changed occasionally or removed gradually without reactivation of 
the infection and without the production of excessive fibrous tissue. 

Finally, in this discussion of drains and lymph exudate, there remains the 
topic of prophylactic use of drainage in the abdomen. Introduction of a 
drain to prevent dissemination of leakage is good surgery provided the 
surgeon realizes that the drain may actually encourage leakage. A drain 
introduced near the site of an anastomosis will build up additional lymph 
exudate; it will increase the sogginess at the stoma and the sutures may 
pull out. For the same reason, in the closure of perforated ulcers, if the 
subphrenic space is to be drained, be sure that the drain does not pass near 
the closure; neglect of this detail may be a cause for an abscess in the area 
that is being drained. If one is to judge from the literature, this principle 
has been entirely forgotten in the discussion of the merits of ideal cholecys- 
tectomy. Bile on the dressings after cholecystectomy with drainage may 
as well be an argument against the drain as it is in favor of it, in other 
words, the drain might have been the cause for the cutting through of the 
ligature. This subject cannot be dismissed without some mention about 
the relation of prophylactic drainage to adhesions, and it is in cholecystectomy 
that the topic has been given considerable prominence. Clinical experience 
has led me to believe that a drain within the abdomen for forty-eight hours, 
the period of our use of the prophylactic drain, never causes symptoms. 
Theoretically, the statement is perfectly plausible, because the lymph exudate 
formation ceases on removal of the irritant, and, at the end of forty-eight 
hours, there are comparatively few leucocytes and macrophages to nourish 
and stimulate fibroblasts. In cholecystectomy with drainage, in addition to 
the theory just given, there is the fact that the drain is the least of the 
irritants. The sutures used in the gall-bladder bed, the trauma to the free 
fold of the gastro-hepatic omentum, the ligatures on the cystic artery and 
cystic duct, the combination of these irritants produces more lymph exudate 
than does the drain, and, furthermore, the sutures, ligatures and raw area 
remain long after the drain has been removed. I doubt very much that the 
lymph exudate from prophylactic drainage is a major malefactor in the 
formation of adhesions. 

So much for the detailed story of lymph exudate in infections, and as 
yet it is still a story in this presentation. On paper, in the test tube, and 
under the microscope it seems reasonable that incision and undisturbed 
drainage best serve the patient’s welfare because they protect and _ irritate 
lymph exudate. However, bacteriological and pathological findings are just 
theories to the surgeon, unless he can prove them clinically. The sta‘e- 
ment “that is not my experience” is a convincing argument against any 
theory, an argument that can be contraverted only by examples of applica- 
tion of the theory. What are the clinical experiences with the physiological 
treatment of infection? 

During the World War, Morrison, by the use of B. I. P. P. paste and 
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infrequent dressings, secured results which were said to have been as good 


as those obtained by any other method. Morrison attributed the effects to 


some sort of sterilization as a result of the interaction of the paste and the 
tissue juices; the paste itself had no antiseptic effect; in fact, it had to be 
sterilized before it was introduced into the wound. Fleming was never 
able to prove Morrison’s theory by experiments in the test tube or in the 
wound, and he concluded that the good results were due to the infrequent 
dressings. Furthermore, in 1919, Fleming suggested that some bland sub- 
stance for the wound packing would give results equally as good as B. I. P. P. 
Orr has supplied that bland substance in vaseline gauze and has combined it 
with passive wound treatment more radical than Morrison’s. 


Orr’s results 
have proven that Fleming’s deductions were correct. 


The physiological treatment of surgical infections, call it the Orr method, 
or the Morrison-Wright-Fleming-Orr method, gives brilliant results. With 
a generous incision and a bland greasy substance for wound packing that 
is not disturbed for ten days or longer, deformities seldom occur after 
infection. The packing never plugs, and when it is removed there is ex- 
posed a healthy, red wound, with little or no pus. 


Surgeons who have used 
this treatment know that antiseptics are useless ; 


they have had proof that 
the ideal cure can be obtained by supporting and controlling lymph exudate. 

Orr believes that the good results are due to an absence of re-infection 
by frequent dressings. If re-infection were probable, it is possible also, that 
the accumulation of the wound secretions on the skin would re-infect, or that 
the cast and the thick unchanged dressings would cause a washing into the 


wound of the skin bacteria by perspiration. It is probably more exact to 


say that there is no re-activation of the wound infection by trauma to the de- 
fenses. \Vhether it be re-infection or re-activation, the end-result is the 
same: the excessive irritation leads to excessive lymph exudate and fibrous 
tissue. 


l‘ibrous tissue is the deforming factor after infections treated aggres- 
sively. For instance, in a case of acute osteomyelitis that has been treated 
by antiseptics, efc., there practically always occurs a sinus which is gen- 
erally supposed to be due to a continued infection. Look at the sinus and 
see the inverted skin edges, feel the sinus wall and note its firm consistency, 
excise the sinus and transplant into the gap a flap of soft parts and see it 
heal up (as Reid and others have done), and you will be forced to the con- 


clusion that the peristing sinus is due to the fibrous tissue. Or take a sinus 


in the soft parts after an infection that was treated similarly to the osteo- 
myelitis, and if you strap the sides of that channel together, healing will occur 
in a few days; the cause for the drainage was due to the fibrous tissue that 
prevented collapse of the channel. You may well ask, if the sinus in 
osteomyelitis be due to fibrous tissue, why does sequestration, a remnant of 
the infection, so frequently occur? 

Sequestration and sloughing tendons, we have been taught, are due to 
a destruction of the blood supply by the infection. 


When you have seen 
65 
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cases of acute osteomyelitis heal without sequestration after treatment by 
the physiological method, you will have reason to doubt that the infection 
is the only factor in destruction of the blood supply, or even an important 
factor. Before infection per se can be condemned for the sloughing tendons 
and the sinuses, it must be proven that granulation tissue is blameless. Granu- 
lation tissue is known to destroy cartilage and bone in arthritis, and, in 
spite of the recent reports on parathyroid hyperplasia, it is probably the 
source of destruction in osteitis fibrosa cystica, local or diffuse. Granulation 
tissue is in excess wherever there is prolonged infection or irritation ; therefore 
it is excessive in the old method of treating infection. Granulation tissue at- 
tached to any structure will shut off, by its bulk, the blood supply to that struc- 
ture and this is the probable source of bone and tendon destruction after 
prolonged infections. This statement could be classed as rank heresy were it 
not for the fact, as previously mentioned, that sequestration and sloughed ten- 
dons seldom occur in the physiological treatment; that is, they are un- 
common where there is a minimum of irritation and granulation tissue. 
If further proof be needed, cut away the fibrous tissue and granulation tis- 
sue, close the wound so that there will be no further irritation and see the 
wound heal without sequestration. In terminating this discussion on lymph 
exudate and its value in infections, let it be noted that skill is not essential 
to the ideal cures, and that deformities are not an index of the severity of an 
infection. 

The lymph exudate of repair has the same qualities as the lymph exudate 
of defense. When the storm of infection has cleared away, and, to some 
extent during the infection, the defensive barrier changes to a reparative 
medium. The fibrin forms the scaffold for the ingrowing fibroblasts and the 
sprouting blood-vessels; thus, there comes into existence the granulation 
tissue. At first, the fibroblasts and the blood-vessels lie parallel to each other 
and at right angles to the surface of the wound. After organization is 
completed, the cells and fibrils have changed to a direction parallel to the 
surface of the wound, the blood-vessels have become obliterated and the cells 
have shrunk. Whether the fibroblasts spring from fibrous tissue, or from the 
polyblasts or the monocytes, seems of less practical importance than is the 
final arrangement of the fibrous tissue bundle. 

Every soft pliable scar has the fibroblasts and fibrils arranged parallel to 
the surface of the scar, whereas, in adhesions and in some contracted scars, 
the bundles are at right angles to the coverings, the primitive arrangement 
in healing. Horsley, in his study of cicatricial contractures, came to the con- 
clusion that there were no histological differences between the contracted and 
non-contracted scar, though he did note that in the contractures fibroblasts 
were found in an arrangement at right angles to the epithelium. Could it 
not be that it is just this difference in polarity of the cells that accounts for 
the tendency of scars in certain regions to contract ? 

Longitudinal incision in the neck, elbow, hand, axilla and popliteal space— 
all of them have a tendency to contract, regardless of whether there has 
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been healing by so-called primary intention or healing by granulation. These 
contractures stand out in whiplike cords and they mechanically impede mo- 
tion. Inspection of these cords shows that the fascia in the region of the 
scar is pulled out beyond its surroundings. This traction outwards could 
be explained by the arrangement of the fibrous tissue bundles at right angles 
to the skin, an arrangement that would cause the fascia to be pulled up and 
out when the scar tissue contracted at organization. Why should the bundles 
have a different arrangement in contractures? Bunting and Eades may have 
answered this question by their experiments in which they were able to 
change the arrangement of the fibroblasts by changing the lines of traction 
on a wound. If they applied traction perpendicular to a wound, fibroblasts 
assumed that direction; if the traction was parallel to the line of the wound, 
the fibroblasts were in the same direction; if the forces were radial, the 
fibroblasts were also radial. 

Now, it seems to me theoretically probable that muscle- and tendon-push 
on the skin determine the contractures mentioned. Feel your own antecubital 
fossa when the elbow is flexed and you will notice how the biceps tendon 
stands out like a cord and pushes up the skin. If there were a longitudinal 
wound in this region and if the elbow were held at a right angle or if it 
were moved frequently before organization, the fibroblasts would, accord- 
ing to Bunting and Eades’ experiment, lie at right angles to the wound, and, 
after organization, they would pull out the deep fascia into a band. Or, 
again, abduct your shoulder and note how the axillary fold muscles make a 
downward traction on the skin of the axilla, and this is another site of web- 
like bands. I have noted, though it may be a coincidence, that none of the 
radical operations for carcinoma of the breast have contractures, and | 
have assumed that this was due to the removal of the axillary fold muscles 
and to the splinting of the arm against the chest. 

What is the practical application of this knowledge of traction? First, 
of course, use transverse scars in the regions noted. Incidentally, you may 
wonder why traction does not affect the latter wounds. I believe that it is 
due to this fact, that the traction or push out in the center of the wound is 
neutralized by the pull in or transverse pull at both extremities. To return 
to the applications, incisions are not always surgical, and there are other 
injuries, such as burns. If traction be a factor in contractures, it would 
seem reasonable that in destruction of tissue in the axilla, the arm should 
be held against the side to eliminate the muscle-push and then depend on 
later stretching of the fibrous tissue to restore abduction. Also, in burns 
of the chest and neck, immobilization of some sort might prevent motions 
that make for contractures by taut muscles. When wounds occur longitudi- 
nally in the surface flexures, motion should be prohibited until after four or 
five weeks or until the fibroblasts have become settled in a line parallel to 
the scar. 

The lymph exudate of primary healing requires very little discussion. 
The sutures and splints we employ insure healing from lymph exudate 
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through granulation, so that any defect is usually the result of mechanical 
error. However, there is some profit and considerable mental diversion se- 
cured by translating sutures, etc., into terms of lymph exudate. 

Every surgeon knows that the best cosmetic result is secured by the use 
of non-absorbable material. The answer is found in the fact that the absorb- 
able suture is a greater irritant and more of a foreign body than the silk- 
worm and like materials. Catgut requires more lymph exudate and requires 
it over a longer period of time because it is not removed, therefore, with 
these sutures, there will be more fibrous tissue. 

In suturing, one should remember that every stitch more than required is 
a double irritant; first, by means of the extra foreign body, and secondly, 
through the trauma of introduction of that foreign body. If, as seems 
probable, purse-string sutures in appendectomy be unnecessary, then the 
practice of burying the stump should be abandoned, not on account of the 
change of form in the cecum, but because of possible fibrosis and adhesions 
from unnecessary trauma. On the other hand, extra irritation and added 
trauma might be of advantage, as in herniorrhaphies; here many sutures 
closely placed will secure a firmer bond between the muscles and Poupart’s 
ligament than will a few sutures. Likewise, close suturing of the abdominal 
wall is an added protection against prolapse of the intestines or a stretching 
of the scar. The use of many sutures in gastroenterostomies in order to 
prevent leakage may be unnecessary 


It is probable that leakage would not 
occur provided the surgeon made use of interpolation—if only one line of 
sutures were used—because, as Hertzler has demonstrated, the interstices 
between the sutures are filled with lymph exudate in a few hours. This 
observation explains the absence of gastric juice leakage after this operation 
and accounts for the safety of water administration in small amounts by 
mouth after twelve hours. 

The purpose of sutures is to hold firmly the lymph exudate scaffold. 
The suture material is absorbed or removed before the scaffold has dis- 
appeared and before the fibrous tissue has organized. It is in the interim 
between lymph exudate and fibrous tissue, between suture and organization, 
that great care is required. This is the period when we must guard not 
only against what the patient may do, but also against what others might 
do to the patient. Garlock had this danger period in mind when he advised 
early active motion and counseled against passive motion following tenor- 
rhaphies. He knew, for instance, that the finger movements would be com- 
mensurate to the strength of the exudate bond, whereas the masseur might 
tear that bridge away. 

Every discussion of lymph exudate is more or less intertwined with the 
subject of fibrous tissue, but a discussion of fibrous tissue does not of 
necessity involve lymph exudate. Fibrous tissue also springs from blood- 
clot, a formation in which lymph exudate is a secondary factor.. Elimination 
of blood-clot is another method of fibrous tissue control. Some few years 
ago, Owen, at one of these meetings, showed some excellent functional re- 
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sults obtained by the frequent tapping of hemarthrosis of the knee. From 
experience, we all know that blood left in a joint will clot and organize, 
with the result that there will be impeded motion by the mass, or ankylosis 
from destruction of the cartilage by granulation tissue. Organization of 
blood also occurs in the largest endothelial cavity, in the peritoneum, and to 
leave clots here is an invitation to the formation of fibrous tissue. 

Fibrous tissue and lymph exudate are not related problems when the 
deformities come to the surgeon in full bloom. Then, control is no longer 
possible; the solution can be secured only by stretching or collapsing the 
wall. If one attempts forcibly to break up the adhesions, then there ensues 
another process of granulation and organization, 

The treatment of fibrous ankylosis of joints is a prominent example of 
what stretching can do as opposed to what breaking adhesions will cause. 
The dramatic procedure of breaking up joint adhesions under anesthesia is 
brutal and useless. Reverse Hunter’s formula and “think—don’t try,” and 
you will never use this method. Breaking up adhesions means bleeding into 
and around the joints, more fibrous tissue and aggravated ankylosis. Clini- 
cally, after these procedures, the joints are swollen and, in the end, the 
patient has less motion than at the beginning of the treatment. Put these 
cases on gradual stretching by plaster casts or by traction apparatus and a 
fairly good functional result will be obtained in many cases. 

Stretching of adhesions, a stretching that is persistent, is an occasional 
cause for disability and pain. I have in mind the adhesions about the 
subastragalar joint after fracture of the os calcis. The efforts of surgery in 
this instance are directed against further stretching by abolition of the 
joint motion through arthrodesis. 

Stretching is a big item in the surgery of fibrous tissue; sometimes we 
use it; occasionally we abolish it, and frequently in abdominal wounds we 
guard against it by the use of belts. In the abdomen, for fibrous tissue to 
be truly reparative, it must be a narrow, firm band that joins together gaps 
in the muscle or fascia or joins muscle and fascia. Where the scar is thin 
and wide, a belt might be of service if it could prevent lateral traction on the 
scar, which it rarely does. If the patient be very fat, then the belt does re- 
duce stretching by preventing pressure from the inside. However, to consider 
the belt as a protection against muscle-pull is a delusion, because when the 
patient is stooped over, as in the act of lifting, two hands can be inserted 
between the belt and the belly. For the linear scar, the belt gives comfort 
to the patient but nothing else, for be it remembered, that these scars be- 
come organized in three weeks. 

The most efficient treatment of fibrous tissue is that which has for its 
object the excision of the scar or the collapse of the sinus wall. Already, 
this treatment has been noted with respect to the sinuses of osteomyelitis, and 
it is the principle behind thoracoplasty in chronic empyema. Fistula in ano 
is also a sinus encircled by fibrous tissue; if it were possible to strap the 
sides of this channel together, healing sometimes would occur without opera- 
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tion. Incision of the roof of this quasi-fistula results in healing, though de- 
layed healing, by a collapse of one part of the fibrous tissue. Excision of 
the entire tract and immediate closure of the wound, as is done in Ashhurst’s 
clinic at the Episcopal Hospital, gives a rapid cure, and a union by adhesion 
in the majority of the cases. The prolonged dressings for many sinuses could 
be prevented by excision of the entire fibrous tissue barrier. 

What about the fibrous tissue riddles of keloid and peritoneal adhesions ? 
Whoever solves keloid will answer the question of tumors and their related 
subjects of tissue tension, internal secretion, growth and inherited prop- 
erties. As for abdominal adhesions, it does not seem probable that any sub- 
stance introduced into the peritoneal cavity will prevent their growth, since 
even physiological salt solution within the belly is a cause for a leucocyte 
emigration. 

At the end of the scale, | have placed non-union of fracture. Cowan's 
brilliant work seems to show that non-union is the result of fibrous tissue, 
and that the fibrous tissue does not represent an attempt at bone repair. By 
experiments on dogs, and by clinical observation, Cowan came to the con 
clusion that the fibrous tissue from the periosteum grew between the 
bone ends because the fragments were separated. This band, he reasoned, 
grew faster than the medullary callus could fill the gap, and it succeeded in 
holding the bones apart. Perhaps this difficult complication will be solved by 
the simple method of excluding the periosteum, as Cowan has done, when 
operating on cases of non-union. 

I might continue for some time this theorizing and recital of old tales, 
but I fear that I would be committing the error of repetition of details. 
Details are all I have had to bring you, for which I have, as excuse, the 
saying attributed to Michelangelo that “‘success is due to details, but success 
is no detail.” 
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METASTASIS OF THYROID TISSUE TO 
ABDOMINAL ORGANS 
WITH SPECIAL CASE REPORT OF A STRUMA OVARII METASTASIZING 
TO THE OMENTUM 
By Puivur F. SHaprro, M.D. 
or Cuicaco, ILL. 
FROM THE DEPARTMENT OF PATHOLOGY OF THE COOK COUNTY HOSPITAL 

Tuyroip tissue is found from time to time in places other than its pro- 
scribed location in the neck. There are three possibilities for its ectopic 
occurrence. Vestiges of thyroid anlage may be dropped during embryonic 
development all the way along the course of the normal thyroid invagination, 
from the mediastinum to the root of the tongue. Thyroid tumors may 
develop from these rests. Cellular anlages of thyroid tissue may also be dis- 
placed during development to appear in more distant parts, for example, 
in the ovary. Here it is usually associated with other elements, arising from 
similar, embryonically displaced but multipotent cells, or it may appear alone. 

In later life, thyroid tissue may metastasize and implant itself in other 
situations, such as the lungs, bones, adrenals, etc. The stimulus to metastasize 
may be referred to the development of a frank carcinoma of the thyroid. 
A struma proliferans of Langhans’ type may also break into the thyroid veins 
and be carried to distant organs. But such scattering of thyroid tissue in 
later life does not necessarily always imply the histologic characteristics of 
malignancy. Even a morphologically benign goitre may send out metastases 
which are in turn just as apparently benign as the parent tumor. 

Ectopic thyroid tissue, wherever it be, is invested with the same potenti- 
alities as the thyroid gland in the neck. It may proliferate. It may grow 
and spread into adjacent tissue. It may become carcinomatous. Like the 
struma colli, with or without histological evidence of malignancy, it too may 
send out metastases. 

In a case which I recently had the opportunity to study, in addition to 
a benign nodose struma colli, there were numerous goiterous nodules scattered 
in the omentum and on the intestinal serosa, and ectopic thyroid tissue was 
also found in an ovary. Metastases in later life from a struma colli, be it 
benign or malignant, have been described repeatedly in many organs, includ- 
ing those of the abdomen. But never, as far as I could find, have they been 
reported in the omentum. Embryonically displaced thyroid tissue has often 
been recorded in the ovaries, but never primarily within the peritoneal mem- 
brane. Primary tumors of the ovary are however particularly prone to 
peritoneal metastases. It is suggested therefore that the goiterous nodules 
in the omentum had come not directly from the struma colli, not as embryonic 
displacements of thyroid anlage, but as late secondary peritoneal metastases 
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from the benign, embryonically displaced ectopic thyroid tissue found in 
the ovary. 


Case Report.—Clinical history.—A colored female, thirty-eight years old, entered 
the Cook County Hospital with the complaint of a progressive dyspnoea of five months’ 
duration, which had become suddenly worse in the last two weeks. She began gradually 
to pass large amounts of urine, and had to get up five or six times a night to urinate. 
Her vision began to fail rapidly. She felt tired and weak, lost about twenty-five pounds 
in weight, and in the last few weeks had vomited frequently. 

Her past history included three spontaneous abortions, each late in pregnancy. 
Twelve years ago, at the Jane Terrell Hospital in Memphis, Tennessee, a left o6phorec- 





Fic. 1 Nodes of thyroid tissue in the greater omentum 


tomy had been performed. The ovary was large and cystic, but, grossly at least, showed 
nothing extraordinary. At the time, nothing unusual was noted in the omentum or 
anywhere else in the abdomen. 

Physical examination—On admission, she was drowsy, listless, disoriented except 
for brief, lucid intervals in which she could collect herself sufficiently to answer questions. 
Her pupils were irregular, unequal, fixed to light and accommodation. Conjunctive and 
finger nails were pale. Knee jerks were present. 

The blood pressure was 198/128. The heart was markedly enlarged with its apex 
beat in the sixth interspace, and the left heart border in the anterior axillary line. The 
aortic second sound was roughened. Dullness, loud breath sounds and crackling rales 
were found over the right lung. Nothing at all was palpated in the abdomen. 

The Kahn reaction of the blood was negative. There was a moderate albuminuria 
with a few granular casts. Blood chemistry returned a urea nitrogen of 151 milli- 
grams/1o00 centimetres, and a creatinin of 10. Fundus examination showed a bilateral 
papilledema. Terminally a uremic “frost” appeared on the skin. 
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Clinical diagnosis was: 1. Primary contracted kidneys with uremia; 2. Hyper- 
tensive heart disease; 3. Syphilis. 


Autopsy (by Dr. R. H. Jaffé).—The complexity of the pathological findings and the possibilities of 
varied interpretation, warrant a detailed description of this case. 

External description The body was that of a poorly nourished colored female. In the midline 
of the abdomen, there was an ancient, healed, infra-umbilical, laparotomy scar, 13 centimetres long. 

Abdominal cavity The lower border of the omentum was attached to the anterior abdominal wall 
at the site of the laparotomy scar, and to loops of lower ileum. Scattered over both surfaces of the 
greater omentum were numerous spherical nodules. They varied in size from the smallest, 1 by 5 
millimetres, to the largest, 35 millimetres in diameter. They were firm, and, grossly, sharply distinct 
from the omental fat tissue. 

On surfaces made by section there was a great variety of structures. Some of the nodules were 
light brown, finely granular and somewhat translucent, resembling thyroid tissue. The larger nodes 
showed a deep purple-red mottling, and opaque, light yellow-gray, irregular areas up to 1 by 4 milli- 
metres in diameter One of the nodes, 3 centimetres in diameter, had a firm, whitish capsule and a 
soft, medullary, light grayish-brown centre. Similar nodules were found in the mesentery along the 
small intestine. These were much smaller, 3 to 5 millimetres in diameter. Attached to the upper 
ileum was a single, larger, thyroid-like nodule 15 millimetres in diameter. 

Thyroid.—Forty-four grams in weight. The right lobe measured 7.5 by 3.5 by 2 centimetres. In 
the lower pole was a sharply circumscribed, ovoid node 2.5 by 2 by 2 centimetres in diameter. It was 
mottled light brown-gray and deep purple-red, and had a distinct white fibrous capsule. The left lobe 
measured 5.5 by 2 by 1.9 centimetres. In its lower pole also was a spherical, sharply circumscribed, 





Fic. 2.—-Left and right lobes of the thyroid gland, with multiple metastases. 
9 millimetres, finely granular, purplish-brown nodule In the isthmus of the thyroid was a similar 
nodule 8 millimetres in diameter The remainder of the thyroid tissue was light pink-gray, finely 
granular, with single, firmer, lighter areas up to 5 millimetres in diameter. Grossly, no invasion of 
the thyroid veins by these nodules could be found. 

Ovaries._-The left ovary was missing The right ovary and Fallopian tube were imbedded in 
fibrous adhesions. The ovary was 4 by 3 by 3 centimetres in diameter. It was firm, but contained 
several cysts from 1 to 16 millimetres in diameter. There were also more solid, light grayish-brown, 
finely granular, somewhat translucent areas up to 5 or 6 millimetres in diameter. The remainder of 
the ovary was composed of firm, grayish-white tissue 

Heart. 418 grams Left ventricle 20 millimetres thick, right ventricle 4 millimetres. The 


myocardium was pale, grayish-brown, streaked with yellow. 

Aorta. Focal areas of irregular, intimal wrinkling in the supravalvular portion. 

Lungs. The left lung had three lobes. Surfaces made by section were purplish-gray, and very 
moist with frothy fluid The right lung showed, in addition, in its lower lobe, numerous gray, 
granular areas of consolidation 

Stomach. The mucosa was deeply injected, and covered by much, thick, yellowish-gray mucus. 


Spleen. 170 grams. Firm, purplish-red. Liver. 1700 grams. Firm, purplish-brown mottled with 
yellowish-brown. Markings obscure. Pancreas. 90 grams. Light yellow-gray. Adrenals. 19 grams 
together. Cortex light gray. 

Kidneys. 300 grams together. Firm. The capsule stripped with difficulty leaving a finely granu- 
lar surface. The granules were light gray, separated by dark purple lines. The cortex was 5 
millimetres wide, mottled purple-gray and light gray. In the medulla of the right kidney there was 
a cyst 3 centimetres in diameter. The pelvic mucosa was pale gray, with circumscribed deep purple 
patches, 

Brain. 1400 grams. The convolutions were slightly flattened, the leptomeningi thin. The brain 
substance was soft and wet. The internal carotid arteries were stiff-walled with numerous hyalin 


plaques. 

Hypophysis. In the roof of the sella turcica, there was a circular opening of the dura mater, 10 
millimetres in diameter. The hypophysis was atrophied, its superior aspect sunken, so that the 
gland formed a saucer-like disc in the floor of the sella. 
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Microscopic EXAMINATION. 1. Thyroid.—All parts of the thyroid gland were sectioned 
a. Right lobe: The large node was separated from the remaining parts of the thyroid by a distinct 


capsule of fibrillar connective tissue. The capsule was of varying thickness, but nowhere was it inter 
rupted. The node was composed of follicles of varying size which were separated into irregular groups 
by a stroma of dense, hyalin connective tissue. This fibrous tissue was most abundant near the 





Fic. 3.—Thyroid tissue and cysts in the right ovary. 


central portions. In each group of follicles one type usually predominated. There were groups with 
very small follicles with narrow lumina which were either empty, or contained a pale stained material 
The lining of these was regular, cuboidal, and the cells contained round nuclei with 
chromatin granules. 

As the follicles increased in size, the lining became lower, and the content showed a 


a fine net of 


greater 

affinity for the acid stain. The largest follicles sometimes showed a central basofilic and a peripheral 
oxyphilic colloid. There were follicles with recent hemorrhages in the lumen. Others showed large 
mononuclear cells filled by blood pig- 

ment or lipoid droplets. Some of the 

follicles contained small, _ basofilic 


droplets with lipoid granules suspended 
in a light stained basement substance 
(spheroids). 

In the stroma there were many 
recent hemorrhages, and remnants of 
such in the form of brown hemosiderin 
deposits. In a few places the stroma 
contained small granules of calcium 
A large artery entering the node had 
a much thickened intima with an ex 
treme narrowing of the lumen Out 
side the node, the thyroid was uni 
formly composed of medium-sized, 
colloid-filled follicles which were ar- 
ranged in regular lobules. These were 
separated by a. slightly increased 
amount of stroma In the upper pole 
was another small, encapsulated, 5 
millimetre nodule. It was composed of 
small, medium-sized, and large follicles 
filled by colloid, and lined by a regular 
epithelium. The isthmus was of similar 
structure. 

b. Left lobe: The large node re 
sembled that described in the right 
lobe. In addition to it, there were 
several smaller nodules. They were 
made up of small and medium-sized 
follicles But one of these nodules 
contained, in addition to the follicles, 
a small area which was composed only 
ot anastomosing cords of regularly 
shaped, small cuboidal cells 

In no place in the entire gland, 
not even in the nodule containing the 
anastomosing cords of cuboidal cells, was there any invasion of the veins by thyroid tissue. The 
lumen of the veins was wide open and empty. In no place in the thyroid, was there any infiltration 
of the capsule. 

2. Nodules in greater omentum.—Several nodules were sectioned. All answered essentially to the 
same histologic description. Each nodule was separated from the mesenteric fat tissue by a thin and 
continuous capsule of connective tissue. In places the nodules extended to the free surface of the 
omentum. They are composed of oval or branched, elongated spaces separated by thin strands of 
fibrillar connective tissue. Some of these strands were thick, hyalinic, and contained much dark 
brown pigment engulfed by cells. The spaces varied from twenty-five to several hundred microns in 
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Fic. 4.—Left lobe of thyroid gland. Nodule with trabecu- 
le resembling Langhans’ type of proliferating struma. 
Hemotoxylin and _ eosin. Leitz apochromat 4 millimetres, 
periplanar 4. 
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diameter. Their content was pale, homogeneous and oxyphilic, similar to that of the thyroid. At 
times it was hemorrhagic, or showed the remnants of hemorrhages in the form of fatty acid needles, 
and free vacuolated and pigmented mononuclear cells. The majority of the spaces were lined by very 
flat or by low cuboidal epithelium. There were, however, places in which the epithelium was. high 
cylindrical, slender, with basal round nuclei. This epithelium sometimes lined only part of a follicular 
space, while the rest was lined by flat epithelium. The portions with the high epithelium often pro- 





Fic. 5.—Thyroid nodule in omentum showing Fic. 6.—Thyroid nodule in omentum. 
extension of thyroid tissue into the omental fat tis Sudan III stain to show lipoid droplets 
sue Hemotoxylin and eosin. Leitz apochromat within the epithelial cells, and spheroids, 
16 millimetres, periplanar 4. lipoid drop clusters and foam cells within 

the colloid. Leitz apochromat 4. milli- 


metres, periplanar 4. 


truded as small, solid, proliferating masses into the lumen. Adjacent to these protrusions there were 
many, very small, young follicles. In the periphery of the nodules there were numerous, small, cir- 
cumscribed accumulations of lymphocytes. In one nodule, though it possessed a distinct capsule, 
small groups of follicle-like spaces were found, outside the capsule, extending between the adjacent fat 
cells which appeared slightly compressed. This apparently represented the mode of extension of the 
nodules. In these places, the interstitial accumulations of lymphocytes were more marked. In the 





Fic. 7.—Thyroid tissue in right ovary showing Fic. 8.—Basophil cells in _ pos- 
extension to the surface. Hemotoxylin and _ eosin. terior lobe of hypophysis. These cells 
Leitz apochromat 16 millimetres, periplanar 4. were altogether different from the 


basophil cells of the anterior lobe. 
Giemsa_ stain. Leitz apochromat oil 
immersion 2 millimetres, periplaner 4. 


fat stain, the epithelial cells were found to contain a moderate number of small lipoid droplets. In 
the light stained, colloid-like content of the follicles there was a varying number of small spheroids 
with fine lipoid granules. Many of the follicles contained extra- and intra-cellular clusters of larger, 
anent connge yellow fat droplets. In the stroma also, there were a few branched cells with fine lipoid 
granules. 

_. Some of the nodules were submitted to Dr. R. W. Webster, coroner’s chemist, for examination. 
They yielded iodine in a quantity equivalent to 8.69 milligrams per 100 grams of dried tumor. 
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3. Right ovary.—Sections were taken from all parts of the ovary. There was only a 


small 
amount of ovarian tissue left. It was restricted to the hilus and to a narrow marginal zone adjacent 
to the hilus. It showed the characteristic stroma with numerous corpora albuginea, thick-walled 


arteries, and a few small, follicular cysts. 

The bulk of the ovary was composed of thick, wavy, hyalin masses which in places were loosened, 
and contained various-shaped and various-sized cavities which appeared empty. These masses sur- 
rounded groups of other round or oval spaces from 50 to 200 microns in diameter, filled by a 
homogeneous, colloid-like, pink-stained material. The spaces were lined by a very flat and indistinct 
epithelium, in which no goblet cells were found. Some of these spaces contained foamy cells, and 
cells filled by light brown pigment. The larger spaces were lined by flat epithelium, the smaller by 
low cuboidal epithelium resembling that of the thyroid. In places these follicle-like spaces extended 
to the surface of the gland. 

With Kraus’ modification of Unna’s polychrome-methylene blue, acid fuchsin-tannic acid stain! 
the follicles described in the thyroid, in the omental nodules, and in the ovary were all revealed to be 
filled by the same blue and bluish-violet homogeneous colloid. By this differential stain the colloid of 
the thyroid, of the omentum, and of the ovary were found to be tinctorially identical. 

4. Hypophysis.—The anterior lobe showed no essential microscopic changes, except for a slight 
increase in the interstitial tissue. Adjacent to the zona intermedia, and occupying the inferior half 
of the posterior lobe, there was a well-defined area composed of cords of polyhedral or cylindrical 
cells. These cells resembled none of the anterior lobe types. They had a finely granular, purple-pink 
cytoplasm, in contrast to the deep purple cytoplasm (Giemsa stain) of the anterior lobe basofils. Their 
nucleus was eccentric, round, with many fine chromatin granules. Posteriorly these cords radiated 
into the glia, became separated from one another, and gradually disappeared.* 

5. Lungs.—Microscopically, no evidence of thyroid metastases could be found in the lungs. 

6. Kidneys.—There was a_ severe arteriosclerosis, with many hyalinized glomeruli Single 
glomeruli showed distinct capillary dilatation, othera an actual fibrinoid necrosis which extended into 
the afferent and intra-lobular arterioles. 


‘he adrenal arterioles showed also a marked thickening of their intima. In the liver and 
spleen there was ot capillary dilatation. The bone marrow was very cellular with active granulo 
and erythro-poiesis. The aorta offered the typical histologic picture of a syphilitic aortitis. 

Anatomical Diagnosis.—1. Malignant nephrosclerosis with arteriolo-necrosis. 2. Eccentric hyper 
trop hy of the heart and fatty degeneration of the myocardium. 3. Syphilitic aortitis and atheroma 
tosis. 4. Nodose goitre. 5. Struma ovarii of the right ovary, with multiple metastases to the greater 
omentum, mesentery and visceral peritoneum. 6. Confluent bronchopneumonia of the right lower 
pulmonary lobe. 7. (Edema of the brain. 8. Absent left ovary, and ancient laparotomy scar 


Discussion.—The essential clinical picture and the cause of death was 
malignant nephrosclerosis, ending in uremia. The thyroid nodules scattered 
through the abdomen were benign incidental findings. By their size and 
encapsulation it was apparent that the nodules had been in the abdomen for 
some time. They might have remained there for many years more without 
causing any disturbance, had not the renal involvement prematurely termi- 
nated the case. The omental nodules had nothing to do with her illness 
or death. 

That these benign nodules were really thyroid tissue, was readily demon- 
strable. Grossly they looked like goiterous nodules. Histologically they were 
identical with the nodose goitre in the neck. They answered to the classical 
description of a simple, macro- and micro-follicular, nodose colloid goitre. 
They showed the same degenerative and hemorrhagic changes which were 
found in the struma colli. They showed the same papillary and proliferative 
epithelial changes which are typical for any growing nodose goitre. 

The colloid they contained was tinctorially identical, by Kraus’ stain, 
with that of the thyroid in the neck. Fat stain revealed in this colloid, the 
lipoid clusters and foam cells and spheroids which are characteristic of 
thyroid tissue. These lipoid droplets are the products of secretory activity 
of thyroid epithelium (Jaffé®). Their presence in the omental nodules 
ascribed to this tissue the same thyroid function character. Finally, iodine 
was demonstrated chemically in ample quantity, from sample nodules. The 

* These cells in the posterior lobe were only an incidental finding, but are described 
in detail because they correspond to structures which Loeffler,» and Maurer, Lewis and 
Lee**.” have recently emphasized. They are not inwandering cells from the anterior lobe, 
but are special differentiations from the posterior wall of Rathke’s pouch. If man has 
a pars intermedia, these cell groups represent the closest approximation to it. 
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presence of this iodine indicated also the possibility of thyroid function. 
From all these lines of evidence it was clear that the omental nodules were 
really thyroid tissue. 

The question then arose as to how these thyroid nodules had gotten into 
the omentum. They might have come from a frankly anaplastic thyroid 
carcinoma in the neck. Histologically, the omental nodules were altogether 
benign. But thyroid carcinoma metastases, though usually malignant, have 
a tendency to assume more mature character, and appear benign. Even 
these apparently innocent secondary nodules in the omentum might still then 
have come from a malignant primary tumor in the neck. But histologic 
examination of sections from every part of the nodose struma colli failed to 
reveal the slightest evidence of malignancy. There was not the smallest 
focus in it, for definitely malignant spread. 

With carcinoma excluded, the omental nodules might still have come from 
a struma proliferans of Langhans’ type. Langhans described a type of 
metastasizing goitre which could be distinguished both from carcinoma and 
from benign glands.‘ They are composed of anastomosing cords of cuboidal 
cells. They tend to break into veins, and thus metastasize by way of the 
blood-stream, to set up similar nodules in distant organs.8 They offer a 
possible source for thyroid metastases other than the ordinary carcinoma. 

Only in one of the sections from the left lobe of the thyroid was there 
found a very small area of these “anastomosing cords of cuboidal cells.” 
That these cords were responsible for sending out the thyroid metastases was 
unlikely. They were apparently quite a recent development, unquestionably 
younger than the nodes in the omentum and ovary. They did not break 
into the thyroid veins, and nowhere in the omental nodules was there found 
any reproduction of the solid, cellular cords. 

With a struma proliferans also excluded, it was still possible for a 
simple, nodose struma colli to have sent out the benign metastatic nodules. 
Cohnheim, in 1876, first described a case of this type.” Great controversy 
has raged since then about the true nature of these so-called, “Benign 
Metastasizing Adenomas” (see Simpson,!® Ewing," Alessandri,!2 Pool'*). 
Many cases have since been reported, but Wegelin' accepted only fourteen 
from the literature as being histologically adequately proved, benign metas- 
tases from benign goitres. 

Histologically these goitres look benign. The sections from the thyroid 
gland in these cases would be altogether indistinguishable from the hundreds 
of nodose goitres examined routinely and dismissed as benign. Yet they 
metastasize. Graham? therefore indicated that in these cases, benign cellular 
structure could not be used as a reliable criterion. A nodose goitre might 
appear quite benign. But if it showed invasion of the capsule, or particu- 
larly the thyroid veins, it could—though it necessarily need not—give rise 
to metastases.'® Even in the first cases described, Cohnheim had obsei ved 
But no such invasion could be found in the case here reported. 
Nowhere, throughout the benign gland, were there any goitre nodules break- 
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ing through the capsule, or into the thyroid veins. There were no histologic 
findings upon which to accept, readily, the struma colli as even a benign 
metastasizing adenoma. It was a simple, benign goitre with no indication 
at all of a tendency to metastasize. 

3e they derived from carcinomas, or from proliferating strumas, or from 
benign nodose goitres, thyroid metastases are known to elect certain char- 
acteristic locations. Usually they appear in the lungs, and in various 
bones!*: 18, 19, 20 
1 


They have also been found in the heart, kidneys, liver, 
skin,*' in the chorioid plexus, in the adrenal, and in the chorioid coat of the 
eye.** But never have any been described so far, in the omentum or on the 
peritoneal surface of abdominal viscera. That the altogether benign struma 
colli should have metastasized at all, was unlikely. That having metastasized, 
it should avoid its elected positions in the lungs, bones, heart, liver, etc., only 
to appear exclusively in a quite unprecedented location, the omentum, was 
even more unlikely. There was no evidence at all sufficient to support the 
omental thyroid nodules as adult metastases from any struma colli. The 
gland in the neck could not then, readily be invoked as their primary source. 

Ectopic thyroid tissue was also found in the ovary. On surfaces made 
by section, there were areas in the ovary between its larger cysts which, even 
grossly, resembled thyroid tissue. Microscopically, these areas repeated the 
structure of any nodose colloid goitre, showing even similar degenerative 
changes. Krous’ stain here too revealed the identity of the colloid in the 
ovarian thyroid follicles with the colloid in the struma colli, and that in 
the omental nodules. An iodine determination was not made because the 
small amount of ovarian material available was used up in the histologic 
study. But morphologically and tinctorially the tissue in the ovary was 
undeniably thyroid. 

Thyroid tissue in the ovary has been described many times.** There may 
be only a little of it buried within the ovary. It may replace most of the 
ovarian substance. It may even do so entirely, so that in place of an ovary, 
there is found only a mass of thyroid tissue.*4 This may involve only one 
ovary or both.*° Gottschalk*® first described this tissue within the ovaries, 
but mistook it for a folliculoma. Kretschmar*’ recognized its identity with 
thyroid tissue, but assumed that it arose as a benign metastasizing adenoma 
of the neck. 

Here, too, it was at once contested that goitres are not known to metasta- 
size to the ovaries. The struma colli in these cases might not show the 
slightest invasive tendency. If metastatic nodules of a carcinoma or a struma 
proliferans or of a benign invading struma are not found in the ovaries, it is 
quite unlikely that the ovary should alter its warranted disposition to accept 
these nodules from a perfectly benign, non-invading goitre. Benign thyroid 
tissue might wander elsewhere, just as do the malignant thyroid tumors, but 
in the ovary its presence could also not readily be accounted for on a metas- 
tatic basis, from the neck. 

Pick** then observed that often, along with the thyroid tissue, there was 
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also found in these ovaries, a variety of other structures such as bone, teeth, 
hair, cartilage, sebacious material, intestinal epithelium and nervous tissue. 
Calcium, cartilage and even bone may appear in degenerating thyroid tissue. 
3ut degenerative changes can certainly not account for the presence of the 
hair, teeth, nervous tissue, etc. in these tumors. The complexity and vari- 
ability in association of these structures suggested an embryogenic disturb- 
ance, an embryonic displacement into the ovary of multipotent cells which 
might in later life proliferate in the direction of forming thyroid tissue. 
Pick therefore conceived the struma ovarii to be not a metastasizing adenoma, 
but part or the whole of a teratoma. 

Teratomas occur frequently in the ovaries, and thyroid tissue is often 
encountered in them as incidental parts of their variegated structure. In 
twenty-one dermoids which Pick examined, he found thyroid tissue in six. 
In one hundred cases of ovarian dermoid, Koucky found thyroid tissue in 
1g per cent. Teratomas are totipotent, but any structure may outgrow 
the others. The thyroid tissue may predominate. Morgen*® suggested that 
if a patient has a dermoid cyst of the ovary containing thyroid tissue, it is 
perhaps the same endocrine disturbance which usually leads to the develop- 
ment of a nodose struma colli, which may also call forth in her a goiterous 
development of the dermoid, and produce the struma ovarii. 

The thyroid tissue may predominate even to the exclusion of the other 
elements. In most cases, even if the ovary shows grossly only thyroid 
tissue, microscopic examination reveals the presence also of various teratoid 
elements.*! Occasionally, however, even careful examination by serial sec- 
tion fails to reveal anything but thyroid tissue in the ovary. In my case, 
thyroid was the sole constituent of the tumor. No other dermoid elements 
could be found with it.* Manasse** reported a similar case. He too empha- 
sized that the thyroid element of a teratoid tumor, may, by elective growth, 
drop all of its companion teratoid structures and appear alone. 

Pseudo-mucinous cystadenomas are similarly developed by preponderant 
growth of the intestinal epithelium elements of an ovarian teratoma, as the 
struma ovarii develops from its thyroid elements. Struma ovarii and pseudo- 
mucinous cystadenomas are indeed not only similar in origin, but are rather 
similar in appearance. Bauer*® in fact, while admitting that the so-called 
“struma ovarii”’ originated as one-sided developments of teratomas, con- 
tested that they were not thyroid at all, but only modified pseudo-mucinous 
cysts. The dermoid structures often found associated, he dismissed as purely 
accidental companions. Most investigators have firmly refuted this sugges- 
tion. Even Kaufmann, in whose laboratory Bauer worked, denied it. 

Struma ovarii is really an embryogenic, ectopic thyroid tumor. Morpho- 
logically, it is not merely similar to, but is identical with thyroid tissue. The 


* Kovacs offers as a more correct term than “struma ovarii,” that of “teratoma 
strumoides ovarii.” Since most of these growths are not trigerminal, to be absolutely 
correct, we should speak of a “teratoid strumoid tumor of the ovary.” For brevity and 


because of established usage, the term “struma ovarii” will be retained in this paper. 
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contents of its follicles do not give the staining reactions or the chemical 
reactions for pseudo-mucin, at all (Kafka,3*). Chemically this content is, 
however, identical with the colloid of the thyroid gland. Iodine has been 
demonstrated from time to time within it. Most of these strumz do not 
function, any more than do the muscle or nerve or intestinal or tooth struc- 
tures which may accompany them in the teratoma. But even a vicarious 
thyroid function has been observed clinically in the cases of struma ovarii 
reported (Morgen,®® Kovacs,3* Moench**: *% 4°) * 

Like thyroid tissue in the neck, struma ovarii may become malignant. 
Moench reported one case with adeno-carcinomatous transformation in the 
centre of an otherwise benign ovarian thyroid. Frankl reported another, but 
in neither had metastases occurred. Without becoming definitely malignant, 
struma ovarii may begin to proliferate and break through the capsule of the 
ovary. Polano*! described such a case, but the struma had not extended 
beyond the surface of the ovary. 

Just like the pseudo-mucinous cystadenoma, a strumoid tumor may extend 
to the surface of the ovaries and extend beyond them. It may creep along 
the peritoneal surfaces, and implant itself everywhere in the peritoneal cavity. 
Morgen observed such implantation metastases in the course of a double 
oophorectomy for a case of bilateral ovarian struma. Both ovaries and a 
biopsy from one of the metastatic nodules revealed a papillary struma nodosa. 
He concluded that it is the papillary form of struma which is most likely 
to spread from the ovary by implantation. But even the non-papillary 
type may metastasize. 

Werth** reported a case of simple, non-papillary, struma ovarii in which, 
scattered over the peritoneum, there were numerous small nodules of the 
same thyroid tissue. These implantation metastases were restricted to the 
pelvis minor. The case here reported conforms to the same type of simple 
struma nodosa colloides, but its metastases had gone even further. They 
had spread chiefly up into the greater omentum. Adhesions of the omentum 
to the old operative site had perhaps directed this spread. The implanted 
nodules continued to proliferate. They extended freely along the omental 
fat tissue and finally into the intestinal serosa. They multiplied until the 
omentum was thickly strewn with them. 


SUMMARY AND CONCLUSIONS 


A case is reported in which as purely incidental autopsy findings, thyroid 
nodules were observed scattered over the omentum and the peritoneal surface 
of the intestines. Thyroid tissue was also found in the ovary. The patient 
had a nodose goitre, but the omental nodules had apparently not arisen from a 

* Manasse suggested that when there is a question of thyroid function of a struma 
ovarii, the tissue be used for a Gudernatsch acceleration of metamorphosis test. In his 
own case the possibility occurred to him only after the tissues were fixed. This was 
likewise my experience. It is hoped that some future case of struma ovarii will be 


so tested. 


1040 





1 


1 


ABDOMINAL METASTASIS OF THYROID TISSUE 


benign metastasizing adenoma. Neither had the thyroid tissue in the ovary 
been so derived. 

The struma ovarii had arisen from an embryonically displaced thyroid 
anlage. It had developed by selective overgrowth of the thyroid elements of 
a teratoid tumor of the ovary in much the same way that a pseudo-mucinous 
cystadenoma develops from the intestinal epithelium anlage of a teratoma 
ovarii. Like the latter tumor, it had been able to send extensive implantation 
metastases into the omentum and peritoneal linings. Like the pseudo- 
myxoma peritonei produced by a cystadenoma, the struma ovarii had yielded 
in this case a strumatosis peritonei. 
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TUMORS OF THE WALL OF THE THORAX 
By M. M. Zinnincer, M.D. 


oF Petpinec, Cutna 
FROM THE DEPARTMENT OF SURGEBY OF PEIPING UNION MEDICAL COLLEGE 

Tumors arising from the thoracic wall are sufficiently uncommon so 
that the experience of any one individual with them is rather limited. For 
this reason it seems advisable to report cases of such tumors in order to 
place them on record, and thus make available the experience of many. In 
1921, Hedblom' collected two hundred thirteen cases of tumor of the bony 
chest wall. These included the series of Parham? (1898) and of Lund* 
(1913), thirty-five cases from the literature and forty-eight cases from the 
records of the Mayo Clinic, most of which were Hedblom’s own cases. In 
1925, Heuer* collected twenty-two additional cases to which he added five 
of his own, making a grand total of two hundred thirty-eight cases reported.* 
Since 1925, I have found reports of twenty more cases (fifteen in a report 
by Harrington’) to which I wish to add seven cases from the records of 
the Peiping Union Medical College Hospital, and one case from another 
Peiping Hospital. In addition, five cases of superficial tumor are reported, 
and three cases of intrathoracic tumor presenting through the thoracic wall. 

In the reports in the literature, the origin of the tumors is not always 
clear, intrathoracic tumors and tumors of the ribs and vertebre all being 
listed together. Another confusing feature in most reports is the inclusion in 
the groups of tumors of cases of cold abscess, osteitis, chondritis, and 
abnormally prominent rib. 

The incidence, etiology, diagnosis and treatment of these tumors have 
been so well covered by Hedblom, Heuer, Harrington and others that there 
is no necessity to detail them again. A few points, however, are worthy of 
further mention. In the first place, the pathology of many of these tumors 
is not clear. The majority are sarcomas of one variety or another, chiefly 
chondrosarcomas, but many are unusual in nature, and have not been clearly 
classified. There is even greater confusion in the classification of the intra- 
thoracic tumors and tumors arising in the lung. The relation of trauma 
to the development of these tumors is likewise not clear. Often the tumors 
seem to have occurred just at the site of a previous trauma, but in many 
other instances it is impossible to obtain a history of trauma. The diagnosis 
of the type of tumor before operation has often been quite difficult, as also 
the determination of the point of origin. Rapid growth and pain favor a 
diagnosis of malignancy. 

Early and radical operative removal is clearly the treatment of choice, 
as it is generally conceded that partial removal followed by radiation is of 

* Heuer excluded two of Lund’s cases because they were incompletely recorded. 
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very little value; but it must also be remembered that tumors which his- 
tologically appear benign may recur after an apparently complete excision. 
There is a marked difference of opinion among surgeons as to the advisa- 
bility of using pressure anesthesia during the operation—some using it 
routinely while others report no untoward effects from opening the pleura 
wide without pressure anzsthesia. 

The cases here reported from the Peiping Union Medical College Hos- 
pital have been divided into several groups: (A) tumors arising from the 
deep structures of the thoracic wall and partly intrathoracic; (B) tumors 
arising from the more superficial structures of the thoracic wall, but on 
clinical examination found to be apparently fixed to the deep structures; 
(C) tumors arising within the thorax and presenting through the thoracic 
wall. 


Subcutaneous fibromas and lipomas have not been included, nor have 


several small chondromas of the ribs which caused no symptoms, and 


which were observed during routine physical examination. 


Group A 





Right 
Date Age Sex Trauma or Diagnosis Treatment Result 
Left 
1924 29 M 0 R Osteo-sarcoma (fibro-sar- None Not known 
coma) of rib 
1925 38 M o R Tumor of D 7 vertebra None Not known 
1926 18 M o R Osteo-sarcoma of rib None Not known 
1928 26 F o L Osteoma of rib Resection Well 1 year 
1929 5! M 0 L Sarcoma of ribs None No change 
19290 23 M + Fibro-sarcoma thoracic Resection Recurrence 4 months 
1930 wall Resection 
1928 47 M 0 St. Tumor of sternum? Application No change 
| Aneurysm of radium 
1928* | 31 M rs) R Chondro-sarcoma rib Resection Died 
* Not operated on at P.U.M.C. Surgical specimen sent for examination. 


There are eight cases in group A, one being the surgical specimen from 


another hospital. Three of the eight cases were subjected to radical resec- 








tion. Of these three, one patient died, one developed a recurrence which 
Group B 
Right 
Date Age Sex Trauma or Diagnosis Treatment Result 
Left 
1921 48 M ts) R Round-cell sarcoma Excision Not known 
1923 22 M x Sarcoma? Excision Not known 
Endothelioma? 
1924 31 M 0 R Mixed-cell sarcoma X-ray treat- Not known 
ment 
1928 33 M o L Fibro-sarcoma Excision Well 2 yrs. 
1923 35 M 0 R Sarcoma None Not known 
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was subsequently removed and the other has remained well for more than 
a year. 

In group B there are five cases, three of which were operated upon, all 
apparently being cured. 


Group C 


Right 

Date Age Sex Trauma or Diagnosis Treatment Result 
Left 

1928 12 F oO Mesothelioma None Died 

1924 45 M o Mesothelioma None Died 

1922 50 F oO Carcinoma None Not known 


In group C there are three cases, none of which was operated upon. 
Autopsy was performed in two instances. 

A single case, possibly lymphosarcoma, is briefly mentioned. 

The accompanying tables show the types of tumor, treatment, and 
results. 


CASE REPORTS 


Group A 


Case I—A Chinese male, twenty-nine years of age, was admitted to the hospital 


December 4, 1924, complaining of a hard mass in the wall of the chest on the right 
side. The tumor was first noticed about nine months before as a hard, painless mass, 
beneath the skin, fixed to the deep tissues. A short time after this the patient began 
to cough a little and raised some sputum which occasionally showed a trace of blood. 
The tumor gradually increased in size, but remained painless. For two months before 
admission there had been a dragging pain in the left upper quadrant of the abdomen, 
not associated with any gastro-intestinal symptoms. There had been marked loss of 
weight and strength, particularly during the last few months. 


During this same time, 
the cough ceased. 


About one month before admission, a swelling was noticed in the 
left axilla. 

The physical findings on admission showed a young Chinese male, rather pale 
and emaciated. There was a prominent tumor over the right portion of the thoracic 
wall about seven by fifteen centimetres in diameter, apparently fixed to the fifth, sixth, 
and seventh right ribs. The skin over it was normal and freely movable. 


The tumor 
itself was hard and lobulated. 


There was dullness over the right lung with increased 
tactile fremitus and diminished breath sounds. In the right axilla there were several 
large, hard glands. The blood Wassermann reaction was negative. The blood count 
showed four million red blood-cells with 57 per cent. hemoglobin, and 11,400 white 
cells with a normal differential count. R6ntgen-ray examination of the chest showed 
evidence of metastatic deposits in the right lung. The fifth, sixth and seventh ribs 
were obscured by the dense tumor. A clinical diagnosis of osteosarcoma of the ribs 
was made. An axillary gland was removed for study which showed that the tumor 
was composed of spindle cells with. rounded nuclei and many mitotic figures. The 
pathologic diagnosis was fibrosarcoma. 

No treatment was instituted. The patient was discharged December 13, 1924, unim- 
proved. No follow-up report is available. 

Case II.—A Chinese male, thirty-eight years of age, was admitted to the hospital 
on the neurologic service June 15, 1925, complaining of inability to walk for fifteen 
months. About four years before, he had begun to have shooting pain around the 
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waist and chest. Two years later the pain became very severe and he had to go to 
bed, and, after about two weeks, numbness of the legs was noted. In May, 1924, the 
legs became completely paralyzed and sphincter disturbances occurred. 

On examination the patient was seen to be well developed and moderately well 
nourished. There were all the signs of a transverse myelitis with paralysis of both 
lower extremities, and there was almost complete anzsthesia below the level of the 
umbilicus, with a narrow girdle of hyperesthesia just above the umbilicus. 

Over the right side of the back, close to the spine and at the level of the seventh 
rib, was found a hard, bulging mass the size of a fist, adherent to the deep tissues, the 
skin over it being free. There was no fluctuation, no pulsation, no signs of inflamma- 
tion, and only slight tenderness on pressure. There was no scoliosis or kyphosis. 
Except for this mass, nothing striking was noted on physical examination. 

Rontgen-ray examination on June 17, 1925, showed complete destruction of the 


body, laminz, transverse processes and spinous process of the seventh thoracic vertebra, 





Fic. 1.—Case II. Tumor of seventh thoracic Fic. 2.—Case IIT. Tumor of eleventh rib, 
vertebra with compression of the cord. right, with compression of the cord 
leaving but slight trace of débris between the sixth and eighth vertebrae. There was 
also complete destruction of the seventh rib on the right side from the head outward 
to the mid-scapular line. The sixth and eighth ribs appeared normal. The spine 
showed no kyphosis nor lateral deviation. The lungs showed no signs of metastases 


though there was some evidence of thickening of the pleura (Fig. 1). 

The Wassermann reactions of both the blood and the spinal fluid were negative. 
Combined cistern and lumbar puncture demonstrated a complete block of the spinal 
canal. The spinal fluid showed six cells above the block and eight cells below. The 
blood findings were normal. 

A careful search was made for evidences of a primary tumor elsewhere, but, 
as none could be found, a diagnosis of primary tumor of the seventh thoracic vertebra 
was made. The patient was discharged without treatment. The further course of 
his disease is not known as he could not be traced after discharge from the hospital. 

Case III.—A Chinese male, eighteen years of age, was admitted on the neurologic 
service of the hospital November 3, 1926, complaining of inability to walk and a lump 
on the back. He had apparently been well until three months before when he began to 
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notice numbness starting in the toes and extending by degrees up to the hips. The 
legs gradually became weaker and for two weeks there had been complete paralysis 
of both lower extremities and of the sphincters. At the same time that these 
symptoms developed he noticed a lump in the middle of his back which slowly increased 
in size, but without pain. There was no history of injury. 

On examination the patient was found to be well developed and nourished. He 
had the signs of a complete transverse myelitis at the level of the first lumbar segment, 
with paralysis and anzsthesia below the level of the hips. Over the right side of the 
back near the spine was a firm, rounded tumor, the size of a fist, apparently attached 
to the eight, ninth and tenth ribs. It was very firm, non-tender, and the skin over 
it was freely movable. There was no frank scoliosis or kyphosis. 

Réntgenologic examination showed a dense shadow of a conglomerate mass, 
roughly spherical in shape and about nine centimetres in diameter, lying to the right 
of the vertebral column at the level of the eleventh rib. It appeared to lie in the thoracic 
wall and its density was greater than that of neighboring bone. This mass pressed 
against the right side of the bodies of the tenth, eleventh and twelfth thoracic vertebre, 
and deformed them, particularly the eleventh. The spinal ends of the tenth, eleventh 
and twelfth ribs on the right side were more or less obscured. There was pathologic 
fracture of the tenth rib. The radiologist made a diagnosis of osteogenic, malignant 
tumor of the spinal end of the eleventh rib, right, with secondary involvement of the 
thoracic vertebre. The lung fields seemed to be clear (Fig. 2). 

The examination of the spinal fluid showed a yellowish fluid from the lumbar 
puncture with six cells, and 6.4 milligrams protein. There were signs of a complete 
block of the spinal canal. The Wassermann reaction and the Kahn test were negative. 
The blood examination showed slight anemia. During his stay in the hospital, there 
was progressive increase in the patient’s neurological signs, and he began to lose weight. 

Operation and radiation were thought to be inadvisable in this case and the 
patient was discharged without treatment. His course was not followed after he 
left the hospital. 

Case 1V.—A Chinese woman, aged twenty-six, entered the hospital October 22, 
1928, complaining of a large, firm mass in the left axillary region, of four years’ 
duration. The tumor was first noticed as a small, hard nodule which apparently came 
on spontaneously and within a short time was said to have grown to the size of a 
walnut. During this time there was no pain. The patient could not give a very clear 
account of the rate of growth, but apparently it was rather slow until seven months 
before admission when there was rapid increase in size associated with some pain. 
There had been no fever or chill, no cough, and no loss of weight. There was slight 
disability in the left arm. 

On examination, the patient was found to be well developed and nourished. A 
rounded mass could be seen protruding in the left anterior axillary line at the level 
of the second, third, and fourth ribs. On palpation this tumor was smooth, somewhat 
nodular and stony hard. The skin and subcutaneous tissues moved freely over the 
tumor, but the mass was firmly fixed, apparently to the bony structures of the 
thoracic wall. 

The excursions of the wall of the chest during respiration seemed equal on the 
two sides. The tactile fremitus over the upper left lung, both front and back, was 
diminished, the percussion note was impaired, and the breath sounds decreased. Other- 
wise, nothing abnormal was found. 

The urinalysis was negative. The blood examination showed normal findings. The 
Wassermann reaction and the Kahn test were both negative. The patient ran a slight 
fever up to 38° C. or slightly higher in the evenings, for which no cause could be 
found. The clinical diagnosis was osteoma or chondroma of the ribs. 
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Rontgen-ray examination gave very striking findings (Fig. 3). The right lung 
was clear. On the left side the entire lung field from the apex to the fifth rib 
anteriorly was occupied by a large mass of great density. Part of this mass lay 
outside the thoracic cage, but the major portion was within. The upper ribs were so 
obscured that the point of origin could not be determined. The tumor was lobulated, 
the surface somewhat granular, and in parts, the calcification was very irregular. 

The patient was operated upon October 30, 1928, under intratracheal ether anzs- 
thesia. A curved incision was made, and a skin-muscle flap raised and turned upward. 
The extrathoracic portion of the tumor was much larger than was anticipated, reaching 
up under the clavicle and high into the axilla. It was impossible to tell where it 
arose, but it was intimately adherent to and surrounded the first, second and third ribs 
The pleural cavity was opened by dividing the second rib, and a small amount of 





Fic. 3.—Case IV. Osteoma of second rib, left. 


clear, yellowish fluid was obtained. The tumor was found to fill the entire upper half 
of the pleural cavity, reaching well up into the apex and nearly to the mediastinum. 
There were a few filmy adhesions between it and the lung. The tumor was removed 
by dividing the first, second and third ribs and the chest wall in front of and behind 
the tumor. Exposure was very difficult especially in the axilla and around the first 
rib, but fortunately neither the axillary structures nor the subclavian vessels were 
injured. There was some shock just as the tumor was removed. Where the tumor 
came in contact with the lung, there were two firm, oval, calcified nodules about two 
by two by five millimetres apparently in the visceral pleura. These were not disturbed. 
In removing the tumor, about three and one-half centimetres of the first rib and about 
fifteen centimetres each of the second and third ribs were removed. The defect in 
the chest wall was covered with the skin-muscle flap which was sutured in layers with 
interrupted silk. The lung was expanded just before the final suture was tied. <A 
pressure dressing was applied. Three hundred and fifty cubic centimetres of whole 
blood was given before the patient was returned to the ward. 
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For several days the patient had moderate fever, which then subsided. There was 
some effusion of fluid into the pleural cavity, which was aspirated several times, from 
200 to 400 cubic centimetres being obtained each time. The chest was kept well 
strapped for several weeks and then a chest binder fastened with straps and buckles 
was used. The lung gradually expanded. The patient was discharged November 29, 
1928. Her only disability was pain in the left arm and shoulder, and inability to raise 
the arm well. She was seen in December, 1928, and in January and March, 1929 
(Fig. 4). The last report from the patient in November, 1929, stated that she was 
still unable to lift the arm well. 

The specimen consisted of a large, nodulated, very hard tumor mass sixteen by 
fourteen and one-half by twelve and one-half centimetres. It weighed 1,230 grams and 
had a specific gravity of 1.54. On the surface were many nodules, and three segments 





Fic. 4.—-Case IV. Osteoma of rib, three months Fic. 5.—Case IV. Osteoma of rib, bisected, show- 


after operation ing cut surface. 


ot ribs were firmly held. The tumor was sawed in two (Fig. 5) with some difficulty 
because it was so hard. The cut surface showed that the tumor was made up of 
nodules of hard, osteoid tissue joined together by fibrous tissue. The first and third 
ribs were encircled by the hard tissue while actually not attached to it, but the second 
rib could not be seen in the cut section, the tumor apparently having arisen from it, 
and completely replaced it. 

The microscopic examination showed that the tumor was composed of bone 
trabeculze running in all directions, the structure resembling that of cortical bone. The 
fibrous stroma was made up of rather dense connective tissue with poorly straining, 
hyaline areas, and with numbers of stellate cells, some of which contained two nuclei. 


No mitotic figures were seen. The capsule was sharply marked and was composed 
of dense, partly hyalinized connective tissue. The pathologic diagnosis was osteoma 
(exostosis fibrosa; spongy type). 

Case V.—A Chinese farmer, fifty-one years of age, was admitted to the hospital 


September 20, 1929. Nine months before, he had accidentally noticed a hard tumor, 
the size of a walnut, on the left side of the chest, above and to the left of the nipple. 
One month later he developed shooting pains in the chest and down the arm. About 


the same time there developed cough with blood-streaked sputum, and the tumor began 
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to increase rapidly in size. The tumor was firmly attached to the thoracic wall from 
the beginning, but the skin was freely movable over it. 

At the time of admission, the patient was rather emaciated and anemic, and 
apparently was having continuous, rather severe pain. There was a prominent tumor, 
the size of a fist, above and to the left of the left nipple. The skin over it was normal 
and freely movable. The tumor itself was irregular, hard, and fixed firmly, apparently 
to the bony structures of the chest wall. 

On percussion there was dullness over the entire left lung field with bronchial 
breathing, but no rales were heard. There was moderate cough with a small amount of 
blood-streaked sputum. 

The blood showed three million red cells with 65 per cent. hemoglobin, and 6,800 
white cells with a relative lymphocytosis. The Wassermann reaction and the Kahn 
test were both negative. The R6ntgen-ray examination demonstrated destruction of 
the anterior portion of the third, fourth, fifth and sixth ribs, and a rather dense, 
homogeneous shadow over almost the entire left lung field which was taken to indicate 
pleural and probably pulmonary involvement by tumor. A diagnosis of sarcoma of 
the thoracic wall was made, and the patient was discharged without treatment. 

Case VI.—A Chinese carpenter, aged twenty-three, was first admitted to the 
hospital May 4, 1929, because of a tumor of the right lower chest of one year’s dura- 
tion. It was first noticed immediately after a fight and was firm, slightly painful, and 
the size of a hen’s egg. It increased gradually in size. No other symptoms were 
noted. There was no cough, and no loss of weight. The tumor was firm, round, 
and fixed to the thoracic wall, ten by fourteen centimetres in size. The skin over it 
was freely movable but showed some enlarged veins (Fig 6). The R6ntgen-ray 
examination showed irregularity of the dome of the right diaphragm, but no evidence 
of direct connection of the tumor with either the ribs or diaphragm. During inspira- 
tion, it was noted by fluoroscopic “examination that the tumor moved up with the 
thoracic wall while the diaphragm moved downward. The blood examination was 
normal. The Wassermann reaction and the Kahn test were both negative. 

The patient was operated upon May 8, 1929, under intratracheal ether anzsthesia. 
An elliptical incision was made parallel to the ribs. The tumor was found to be 
somewhat dumb-bell-shaped, extending to the pleural cavity, pressing on the diaphragm 
and attached to it. In order to remove it, it was necessary to resect segments of the 
seventh, eighth and ninth ribs, together with a considerable area of pleura. The 
pleura was closed, the diaphragm was sutured to the intercostal muscles, and the whole 
was covered with a skin-muscle flap. After operation the patient had considerable 
temperature reaction and signs of atelectasis of the middle and lower lobes of the 
right lung with some pleural fluid. The temperature soon came down to normal, 
however, and the patient was discharged May 20, 1920. 

The tumor was roughly dumb-bell-shaped, the outer portion measuring fifteen by 
thirteen by nine centimetres, the inner nine by seven by four and one-half centimetres. 
It was firm, consisting of coarse bundles of grayish-yellow tissue, and contained a few 
cysts. It had apparently arisen from the intercostal tissues, and at one area showed 
invasion of the cartilaginous portion of a rib. Microscopically, it presented the 
typical appearance of a fibrosarcoma. 

September 4, 1929, the patient returned with a recurrence the size of a hen’s egg, 
but he refused to enter the hospital. 

December 7, 1929, he again returned, with the tumor now the size of a fetal head, 
ulcerated at the surface (Fig. 7). He was re-admitted to the hospital December 11, 
1929, in fairly good general condition. The tumor was painless. It projected forward 
from the thoracic wall for six centimetres, and the circumference at the base was 
thirty-six centimetres. It was rather soft, seemed fluctuant, and adherent to the deep 
structures. The skin over the tumor was ulcerated. 
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The rontgenologic examination of the chest showed nothing abnormal except the 
resected ends of the seventh and eighth ribs. The blood examination 
mal findings. 


gave nor- 


The second operation was made December 17, 1929, under ether anesthesia. After 
circumscribing the base of the tumor, a membrane which was thought to be the thick- 
ened pleura was opened, but it gave entrance to the peritoneal cavity, the diaphragm 
being adherent to the ribs above the tumor. The tumor was then removed by excising 
the entire thickness of the abdominal wall, portions of the cartilaginous ends of the 
ribs and a bit of the sternum. The pleural cavity was not opened. This left a wide 
defect in the epigastric region. By undermining the skin on both sides and making 
relaxation incisions in the mid-axillary line on each side, it was possible to approxi- 
mate the skin and subcutaneous tissues, but there remained a defect in the peritoneum, 
muscle and fascia, about the size of a hand. This was covered with a layer of fascia 
lata from the right thigh which was sutured with interrupted silk to the peritoneum 





Fic. 6.—Case VI. Fibro-sarcoma of thoracic wall. Fic. 7.—Case VI. 


Recurrent fibro-sarcoma. 


and fascia on both sides. The skin flaps were then closed over the fascial transplant, 


and the relaxation wounds were covered with Thiersch grafts. Except for signs of 
atelectasis of the right middle lung and the lobes, and of possibly some bronchopneu- 
monia, the patient made an uneventful recovery, and was discharged January 10, 1930. 
The tumor measured eighteen by twelve by ten centimetres. It presented much the 
same appearance as the original tumor except that it was more cellular and mitoses 
were more frequent. A diagnosis of fibrosarcoma was made. 

The patient has not returned for examination. According to the patient’s wife 
he was entirely well in May, 1930, and too busy working to have time to come to 
the hospital for examination. 

Case VII.—The following report is of a case in which the diagnosis was never 
clearly established between a vascular tumor of the sternum and an aneurism. The 
patient was a Chinese farmer, forty-seven years of age, admitted to the hospital March 
8, 1928. He complained of severe pain in the chest and a tumor over the sternum. 
The pain began three years before, was severe and cutting in character, and the 
patient had become a morphine addict because of it. Ten months before admission 
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a tumor was noticed in the centre of the sternum. Within six months this tumor 
grew to the size of a hen’s egg. 

The tumor was seen as a prominent, bulging, purplish, pulsating mass, over or 
through the mid-point of the sternum at the level of the nipples and opposite the third, 
fourth and fifth ribs. Normal heart sounds could be heard in it but there was no bruit, 
shock or thrill. The heart was normal in size. The Wassermann reaction was strongly 
positive, but there were no other signs of tertiary syphilis. The rontgenologic examina- 
tion was rather in favor of aneurism. There was, however, considerable difference of 
opinion amongst different observers as to whether it was a tumor or an aneurism. 
A radium pack was applied but there was no change in the tumor. The patient was 
discharged unimproved March 27, 1928. He did not respond to the follow-up letters 
sent two months and six months later. 

Case VIII.—This patient was operated upon at another hospital in Peiping, but 
the surgical specimen was brought to us for examination. 





Fic. 8.—Case VIII. Chondro-sarcoma of ribs. Cut surface of surgical specimen. 


The patient was a Chinese man, about twenty-five years of age, who had a large, 
painless swelling of the right lower chest of several years’ duration. The tumor was 
the size of a large grapefruit. The rontgenologic examination showed that the tumor 
apparently arose from the seventh rib and a portion of it presented within the pleural 
cavity. It was apparently an osteochondroma (Fig. 8). 

The patient was operated upon November 8, 1928, under intratracheal ether 
anesthesia. In order to get exposure and remove the tumor it was necessary to 
resect three ribs and a considerable area of pleura. The defect was closed with the 
skin-muscle flap. The patient died rather suddenly about five hours after operation. 
The pathologic report was chondrosarcoma. 


Group B 
Thoracic tumors arising in the subcutaneous tissues.—In addition to the 
foregoing group of tumors which arose from the deep structures of the 
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thoracic wall, there have been seen in the Peiping Union Medical’ College 
Hospital other patients with tumors arising in the subcutaneous tissues. 
Excluding cases of lipoma, skin tumors, and tumors arising in the lymphatic 
glands, the following cases were seen and are here briefly reported. The 
clinical examination in some of these cases showed that the tumor was 
tightly adherent to the deep structures of the thoracic wall, but in all 
instances either the history or the operative findings indicated that the 
primary origin was superficial to these structures. 


Case IX.—A Chinese ’rickshaman, forty-eight years of age, was admitted to the 
hospital August 29, 1921, with the complaint of a tumor on the right side of the chest. 
This tumor first appeared in 1916 and ulcerated through the skin about six months 
after it was noticed. In April, 1918, it was excised, the specimen consisting of a flat 
mass about fourteen by eight by six centimetres with ulceration of the skin. Microscopic 
examination showed that it consisted of large and small rotind cells and spindle cells 
and a diagnosis of large round-cell sarcoma was made. 

A small recurrence was noted in the out-patient department in January, 1920, 
and excision was recommended, but the patient did not return for admission. In August, 
1921, however, he came back again and was admitted to the hospital. At this time 
the tumor was situated in the right mid-clavicular line just below the clavicle, and 
above the scar of the previous operation. It was about the size of a large apple, four 
by three by two and one-half inches, adherent to the skin, but movable over the deeper 
structures. It was rounded, soft, semi-fluctuant, non-tender on pressure, and painless. 
The axillary glands were not palpably enlarged. The lungs were clear except for a 
few moist rales. No Ro6ntgen-ray examination was made. 

The tumor was excised on August 31, 1921, together with a large area of skin, 
the pectoral muscles and fascia, and the axillary contents. The axillary glands showed 
no gross or microscopic evidence of metastases. The tumor itself was made up of 
large round and oval cells with a few giant cells. A diagnosis of sarcoma was made. 
The late end-result is not known. 

Case X.—A Chinese soldier, twenty-two years of age, was admitted to the 
hespital March 30, 1923, because of a recurrent tumor in the region of the right breast. 
At the age of ten years the patient received an injury to this area followed by 
ecchymosis of the skin. About two years later a small tumor was noticed in this same 
region. The lump was painless and grew slowly until it reached a size of two and 
one-half inches in diameter in about four years. At that time (1917) it was removed 
at a missionary hospital in Shantung Province—the left breast being removed with 
the tumor. The incision was sutured and healed in eight days. In 1922 a recurrence 
was noted about the size of a finger tip, which caused no symptoms and enlarged 
very gradually. 

Examination revealed a young Chinese male, normal in appearance except for 
the presence of a bulging tumor over the left thoracic region, six by five by two and 
one-half centimetres in size, lying a little to the left of the mid-line, at the level of 
the right nipple. The left nipple had been removed and a long, transverse scar passed 
across the tumor. There were dilated blood-vessels visible in the skin over the tumor, 
and the skin was discolored a little. Near the apex of the tumor the skin was adherent 
to it, but the mass was freely movable over the deep structures of the chest. It was 
eval and very firm. The general physical examination was negative. The blood and 
urine were normal. No Rdéntgen-ray examination is recorded and there is no note of 
a Wassermann reaction. 

A local resection of the tumor was done April 2, 1923, under general anzsthesia. 
A wide removal of skin was done. The tumor lay in the subcutaneous tissues and no 
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muscle or bone was removed. The denuded area was covered with Thiersch grafts 
which healed well, and the patient was discharged April 21, 1923. 

The tumor was found to be encapsulated, and looked grossly like a fibroma. The 
microscopic examination showed that the tumor was made up of bundles of spindle 
cells which varied considerably in size and shape. Throughout the tumor were blood 
spaces apparently lined only by tumor cells. A diagnosis of sarcoma was made but 
endothelioma was also considered as a possibility. The late end-result is not known 
as the patient could not be traced after leaving the hospital. 

Case XI.—A Chinese soldier, thirty-one years of age, was admitted to the hospital 
February 26, 1924, because of a large tumor attached to the right side of his chest. 
The tumor was first noticed about a year before admission, at which time it consisted 
of a small firm nodule over the third right costal arch which seemed to be attached 
to the skin and was movable with it over the deep tissues. There was no history of 





Fic. 9.—Case XI. Spindle and round-cell sarcoma. 


injury. At first the tumor was painless, but as it grew it became very painful, the 
pain being constant and throbbing and so severe that the patient was unable to sleep. 
The growth was very rapid. About six months after the onset, the tumor was excised 
in an army hospital. The wound healed in seven days, but the tumor recurred within 
one month, grew more rapidly than before and was extremely painful. Within three 
months it had regained its previous size and was excised a second time. It recurred 
for the second time within a few weeks and was about ten centimetres in diameter 
when the patient was admitted to the hospital. The patient had some cough but no 
hemoptysis, and there had been no loss of weight or strength. 

On examination the patient was found to be moderately well nourished but 
slightly anemic. The prominent tumor projected from the right anterior aspect of the 
thoracic wall directly above the nipple (Fig. 9). It was about sixteen by fourteen 
centimetres in diameter, irregularly nodular and adherent to the skin at the old scar 
of the previous operations. It was firm in consistency throughout, and so_ firmly 
fixed to the thoracic wall as to be immovable on the deeper structures. The liver 
was just palpable.’ The clinical examination of the lungs was negative. No enlarged 


glands were felt. The r6éntgenologic examination showed no changes in the lungs, 
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pleura or ribs. The blood examination showed a slight anemia with a normal white 


blood count. The Wassermann reaction of the blood was negative. A portion of the 


tumor was removed for microscopic examination which showed that it was composed of 
large round cells in solid masses which were invading striated muscle. A few spindle 
cells were present. A diagnosis of mixed-cell sarcoma was made. 

The tumor was regarded as inoperable. A superficial R6éntgen-ray treatment was 
given February 29, 1924. The patient was discharged from the hospital March 1, 
1924, but returned for further ROntgen-ray treatments on April 11, and again on April 
26. These had no effect on the growth of the tumor. The general condition of the 
patient remained fairly good. During subsequent fighting the patient’s battalion was 
lost and the few survivors could not be traced. 

Cast XII.—A Chinese farmer, aged thirty-three, was admitted to the hospital June 


6, 1928, because of a large, ulcerating tumor in the left mammary region. The tumor 





Fic. 10.—Case XII. Fibro-sarcoma of chest Fic. 11 
wall. 


Case XIIT. Sarcoma of right axillary 
region. 

had been first noticed sixteen years before as a small mass, the size of a walnut, above 

the left breast. In eight or nine years it grew to the size of a hen’s egg, and continued 

to grow slowly, causing no symptoms, until the winter of 1926, when it began to increase 

rapidly in size. By July, 1927, it had attained the size of a small melon. 


The patient 
then began to notice weakness and exhaustion, anorexia and loss of weight. 


In Febru- 
ary, 1928, the skin broke open and a deep ulcer with foul discharge appeared. There 
was no pain at any time. 

Examination showed a young Chinese man moderately emaciated with 
ulcerating tumor hanging from the left wall of the chest (Fig. 10). 
dilated veins visible in the skin. 
wall. 


a huge 
There were large 
The mass was particularly movable over the thoracic 
The Rontgen-ray examination showed no evidence of destruction of the bones 
of the thoracic cage or any pulmonary metastases though the tumor itself obscured 
the left portion of the lung field so that an accurate estimate could not be made. The 
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blood examination showed three million red cells with 37 per cent. haemoglobin, and a 
normal white cell count. 

Under ether anzsthesia, the tumor, with a wide area of skin and a portion of the 
pectoral muscle, was excised with the cautery June 8, 1928. A portion of the wound 
was left open as there was insufficient skin to close it, and it was later covered with 
small deep grafts. The patient was discharged July 2, 1928. Microscopic examination 
showed typical fibrosarcoma. 

According to a report made by the patient’s relatives May 7, 1930, he was entirely 
well at that time. 

Case XIII.—A Chinese male, thirty-five years of age, was admitted to the hos- 
pital May 8, 1923, because of a mass over the right side of the chest and axillary 
region of six months’ duration. The tumor was first discovered accidentally in the 
region of the right breast and was thought to be attached to the skin. It was hard 
and non-tender. A hard lump was next noted in the axilla and both grew until they 
coalesced to form a single, large, moderately firm, very slightly movable mass (Fig 11). 
Associated with this there developed first weakness, then numbness, and finally com- 
plete paralysis of the right arm. At the time of admission the tumor consisted of a 
large, rounded mass filling the right axilla, pushing the arm out from the side, and 
extending downward over the wall of the chest. No enlarged lymph-nodes were pal- 
pable. The blood examination and Wassermann reaction were negative. The rontgeno- 
logic examination of the chest showed evidence of metastases to the lungs, but no 
enlarged mediastinal glands. In view of these findings a diagnosis of sarcoma of the 
thoracic wall was made, as a tumor arising from the lymph-glands seemed unlikely. 
No treatment was attempted. The course after leaving the hospital is not known. 


Group C 


Secondary growths.—In addition to these tumors of the wall of the 
chest, which were all considered to be primary, there are in the Peiping 
Union Medical College Hospital records of another group of cases which 
are thought to be secondary. These will be very briefly reviewed. 


Case XIV.—An American girl, twelve years of age, was admitted to the hospital 
December 6, 1928, because of pallor, loss of weight, and some weakness of the left leg. 
The clinical and R6ntgen-ray examinations were suggestive of pleural thickening and 
effusion into the left pleural cavity, presumably tuberculous in nature, and of early 
tuberculosis of the left hip-joint. Subsequent findings indicated that there was a 
malignant tumor of the pleura with multiple metastases to the bones of the pelvis, 
both femora, and the vertebral bodies. There was also direct extension through the 
wall of the chest, a rounded mass, apparently attached to the left fifth rib, being 
palpable for several months before death, which occurred February 8, 1920. 

Case XV.—A Russian male, forty-five years of age, was admitted January 24, 
1924, because of pain in the left chest, dyspnoea, and cough with sputum for nine 
months. In addition to flatness over the left side of the chest, there was present a 
conical tumor ten by seven centimetres at the postero-lateral aspect of the chest, a little 
below the angle of the scapula. This was firm, immovable, and apparently attached 
to the thoracic wall. Autopsy showed a tumor involving practically the entire left 
lung with extension to the pleura, ribs, and intercostal muscles. The tumor proved to 
be a mesothelioma. There was also extensive tuberculosis of both lungs. 

Case XVI.—A Chinese woman, fifty years of age, was first admitted to the hospital 
December 6, 1922, with vague abdominal pains which were diagnosed as being due 
to chronic gastritis. She was discharged January 8, 1923. She was re-admitted March 
3, 1923, because of pain in the back and left shoulder. On this occasion there was a 
hydrothorax on the left, with enlarged glands in the left supraclavicular region. One 
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of these glands was removed, and microscopic examination showed carcinoma. The 


primary tumor could not be definitely located. The patient left the hospital April 
20, 1923. 

She returned to the hospital again October 30, 1923, this time with a tumor the 
size of an apple in the posterior axillary region of the left side, adhereut to the deep 
structures, and nodules in the left fourth rib anteriorly. R6ntgen-ray examination 
showed partial destruction of the left scapula, the left humerus, and the left seventh and 
eighth ribs, apparently due to metastastic carcinoma. The 


primary tumor was 


never located. 


Cases collected from the literature 1929-1930 


Right - 
Author Date | Age| Sex or Origin Pathology Treatment Result 
Left 
1. Mole 1928 | 37 | M R Ribs Chondroma Excision Well—imme- 
diately 
2. Lyle ® 1928 | 20 F R Soft tissues Hemangioma Excision Well—imme- 
diately 
3. He 1926 | 49 | F L Ribs? Fibro-lipoma Excision Well—imme- 
diately 
4. Lockwood * 1928 50 F R Ribs Chondro-sarcoma| Partial excision,| Recurrence 
radiation (two times) 
5. Lockwood * 1928 | 26 | M R Soft tissues? | Round-cell Partial excision,| Unimproved 
sarcoma radiation 
6. Harrington *| 1927 18 | M L Ribs Osteo-fibro- Radical opera- | Well 17 months 
sarcoma tion 
7. Harrington ®| 1927 13 Fj} L Ribs Osteo-sarcoma Partial resec- Recurrence, 
tion, radiation Death 
8. Harrington *| 1927 15 F R Ribs and Endothelioma Partial resec- Recurrence, 
pleura tion, radiation Death 
9. Harrington 1927 3 F R Ribs Osteo-genetic Partial resec- Death 9 
sarcoma tion, radiation months 
10. Harrington 1927 58 | M R Ribs Chondro-sarcoma|} Resection, Well 8 months 
Radium 
11. Harrington 1927 54 M R Ribs Chondro-sarcoma| Resection, Well 18 months 
Radium 
12. Harringt 1927 42 | M L Ribs? Lympho-sarcoma| Resection, Well 11 months 
Radium 
13. Harringt 1927 | 45 Mi L ? Fibro-sarcoma Removal, Well 11 months 
| radium 
14. Harrington 1927 | 46 F L Secondary to} Lympho-sarcoma| Radical resec- Well 14 months 
breast tumor tion, radium 
15. Harrington 1927 | 29 F R Ribs Fibro-myxo- Radical resec- Well 3 months 
sarcoma tion, radium 
16. Harrington 1927 | 44 | F R Rib Old healed frac- | Resection Well 
| ture? 
17. Harrington 1927 | 57 F R ? Tuberculous Drained Well 
abscess 
18. Harrington ®| 1927 | 29 F R Rib Exostosis Removal Well 
19. Harrington 1927 | 37 F L Rib Achondrosis of Removal Well 
cartilage 
20. Harrington 1927 | 32 F R Rib Areas of necrosis | -Removal Well 


of cartilage 


A chart showing the cases collected from the literature is appended. I 
am indebted to Dr. C. 


kK. 


Hsieh, of the Department of Rontgenology, for 


his interpretation of the Rontgen-ray films and for his helpful suggestions. 
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SARCOMA OF THE BREAST 
By Rigney D’Aunoy, M.D. ano Roy W. Wriacurt, M.D. 


or New Orveans, La. 
FROM THE DEPARTMENT OF PATHOLOGY AND THE HOUSE SURGICAL SERVICE OF CHARITY HOSPITAL OF NEW ORLEANS 

THE pure connective tissue type of malignancy of the breast is rare. In 
this paper, we record (Table I), the eleven cases of sarcoma of the breast 
that have occurred at the Charity Hospital of Louisiana during the last 
twenty-five years, and briefly review the literature relative to the subject. 

Incidence.—Wvilliams, in 1892, reported that in a series of 2,422 breast 
neoplasms, 3.5 per cent. were sarcomatous. In a group of 12,823 primary 
tumors, he found 1,081 sarcomas, ninety-nine of which were of the breast, 
thus giving breast sarcomas an incidence of 0.17 per cent. of all recorded 
tumors. Winslow, in I9QII, reviewed a series of 100 cases of tumors of the 
breast occurring in the University Hospital of Baltimore and found that 
sixty-three were carcinomas, three sarcomas, twenty fibro-adenomas, one a 
pericanalicular myzoma, five cystic fibro-adenomas, two galactoceles, three 
tuberculous mastitis and three abscesses. Thus, in this series, 63 per cent. 
of the cases were carcinomas and 3 per cent. sarcomas. In 1921, the same 
author reviewed 102 cases of breast tumors seen in the same hospital in the 
preceding three years, and of these 59.8 per cent. were carcinomas and 
2.94 per cent. sarcomas. Deaver, in 1917, cited 838 cases of sarcoma of 
the breast in the literature, and stated that this figure is probably somewhat 
incorrect due to difficulties afforded by careless and faulty classifications. 
He further states that the fifteen cases of breast sarcoma which came to 
operation at the Lankenau Hospital represented 2 per cent. of the total of 
breast tumors observed at that institution in a period of sixteen years. Por- 
ter, in 1920, published a study of seventy-seven breast tumors which he had 
observed personally. Forty-nine were malignant, one being a sarcoma. 
Ewing quotes Rodman to the effect that in a series of 5000 cases of breast 
tumors, 2.78 per cent. are sarcomatous. Fischer, in a series of 300 breast 
specimens received at the Pathological Institute at Rostock, from April, 
1922, to May, 1925, found 152 carcinomas and one sarcoma. 

In our studies of the literature relative to sarcomatous tumors of the 
breast, we find the last detailed review to be that of Geist and Wilensky, in 
1915. They reported twenty-two cases, and, including these, collected 435 
breast sarcomas from the literature. We have been able to find fifty-seven 
cases reported since this review, and add the eleven cases which have been 
recorded at Charity Hospital during the last twenty-five years. We have 
not included cases where the author was not entirely certain of the nature of 
the tumor, nor of the fact that it was not a secondary growth or part of a 
generalized sarcomatosis. We found several such instances recorded under 
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SARCOMA OF THE BREAST 


the title of sarcoma of the breast. Thus we bring the number of recorded 
cases of authentic mammary sarcoma to 503 cases. Our search reveals, 
further, that during the last twenty-five years, 1035 cases of mammary car- 
cinoma have occurred at Charity Hospital and during the same period there 
have been eleven authenticated cases of mammary sarcoma, making a total 
of 1046 breast malignancies, 0.1 per cent. of which were sarcomatous. 

Etiology.—As with other types of malignancy, we are not able to establish 
any definite etiology for breast sarcomas. However, it is a well-recognized 
clinical fact that the existence of benign tumors of the breast may be looked 
upon as etiologically significant in the production of malignancy. While 
secondary malignant changes in such benign growths are usually of a car- 
cinomatous nature, they may naturally occur in the connective tissue elements 
of the organ with production of a sarcomatous tumor. Consensus of 
opinion, as expressed in the reports which we have studied and as early 
pointed out by Labbe and Coyne, ascribes such “malignant metamorphosis” 
within a preexisting fibroma or adeno-fibroma as the most important factor 
in the production of mammary sarcoma. Ribbert, Wilms, Burkard and 
Letulle stress the etiological importance of congenital anlage displacements 
and snipped-off fetal parts. 

In the vast majority of cases the patients give a history of a symptom- 
less, stationary tumor of many years’ duration (forty years in a case 
reported by Sutton), which suddenly takes on rapid growth. From our 
study we are in agreement with the opinion of numerous authors that 
trauma is not a very important etiological factor in the production of 
mammary sarcoma, although in a few instances it must be considered, as 
for example, in Case V of our series. 

Age Distribution Regarding age, Flynn says that “sarcoma of the breast 
differs from sarcoma of other regions in that it occurs most often between 
the ages of forty and sixty.’ Bindi states that “sarcoma of the breast usually 
develops in young women, being less often seen in children, and rarely at 
an advanced age.’’ Finsterer (quoted by Speese), notes that the average 
age when sarcoma of the breast develops in men is 45.6 years, being prac- 
tically ten years earlier than the average age of development of mammary 
carcinoma in the same sex. Greenough and Simmons find that mammary 
sarcoma occurs at a period later in life than the periductal fibroma. With 
this latter, the average age of occurrence according to their statistics was 
28.8 years, while the average age of occurrence of the frank sarcoma was 
forty-nine years. In the series of cases from the Charity Hospital, we find 
twenty-three to be the youngest age, seventy-five years the oldest, with an 
average age incidence of 44.15 years. 

Naturally, mammary sarcoma, as with all forms of breast pathology, 
is overwhelmingly more abundant in the female than in the male. In the 
fifty-seven cases of this tumor which we have collected from the literature 
since 1915, four cases occurred in males. In the series of eleven cases 
which we report from Charity Hospital, one was in a male. Many authors 
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state that pregnancy and lactation seem to have no important relationship 
to the origin of these tumors. If such be the case, it would then seem 
justifiable to attribute the high female sex incidence to the fact that benign 
breast tumors are so much more frequent in the female. 

Pathology.—l\t is impossible to briefly state even the salient facts con- 
cerning the pathologic anatomy of the group of tumors classed as mammary 
sarcoma. ‘The reason for this is evident when we consider the occurrence 
in the breast of teratoid growths and of mixed tumors, such as adeno- 
fibromas and adeno-sarcomas and the so-called pseudo-sarcomas. Excluding 
such growths, the formidably complex group dwindles to a comparative 
few, well-defined tumor types. As Ewing points out, such a disintegration 
of the group is most desirable. Still, the situation remains much the same 
as it was in 1894, when, because of the absence of required data and because 
of the form in which the little available data was present, Williams found it 
impossible to write a complete review of pure sarcoma of the breast. 

From our personal experience and after critically reviewing and = con- 
sidering the pathology in the cases we have studied, we feel that an all- 
inclusive classification, however desirable, cannot be arrived at, and _ believe 
it best at present to limit the group to the pure sarcomas, represented by 
such rather distinct types as spindle-celled, round-celled, and polymorpho- 
celled growths—and even of these only the pure spindle-cell tumors approxi- 
mate a well-defined type—and the adeno-sarcomas. 

The adeno-sarcomas, even though a rather specific form of mixed tumor, 
are of extreme importance etiologically in considering the group of mam- 
mary sarcomas, as it is entirely probable, as Delbet first suggested, and as 
is now believed by many authors, that they have the same origin as most pure 
sarcomas, at least the true spindle-cell types, eventuating as a result of 
malignant transformation of fibro-adenomas. The true adeno-sarcoma pre- 
sents many variations in structure and is comparatively rare, being often 
mistaken for a rapidly growing carcinoma with anaplastic spindle-shaped or 
round cells grouped about the hypertrophied ducts. 

Of the pure mammary sarcomas, the spindle-cell type comprises a rather 
well-defined group. With these, cyst formation is prominent, and com- 
bination with other tissue types has been noted. Histologically, their diag- 
nosis is not simple, as very often atypical carcinomas present large areas 
of spindle-shaped cells. Tumors of this general type presenting marked or 
short spindle cells are by far the most malignant. 

The round-cell sarcomas comprise an ill-defined group in so far as nature 
and structure are concerned. Again, many growths so classed are atypi- 
cal carcinomas. 

Metastasis.—Regarding metastasis in mammary sarcoma, Denk states 
that the axillary lymph-glands may become involved but that their involve- 
ment is less common than in carcinoma. Flynn says that breast sarcomas are 
very vascular, but practically without lymphatics, so that they metastasize 
through the blood-stream. Geist and Wilensky found thirteen cases in 
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which there was histological involvement of the lymph-nodes, and state that 
37 per cent. of cases show recurrences, and 15 per cent. show metastasis. In 
many instances in which the axillary glands were found to be enlarged, they 
have shown no histological evidence of malignancy, and it is to be remem- 
bered that sepsis from the tumor may produce glandular hyperplasia, which 
is not due to metastasis. In the sixty-eight cases which we have studied, 
there was histologically proven metastasis to lymph-nodes in four instances 
and to the lungs in two. 

Geist and Wilensky state that 31 per cent. of their series of 435 cases 
were spindle-cell sarcomas, 14 per cent. round-cell sarcomas, 12 per cent. 
cysto-sarcomas, while fourth in frequency were the adeno-sarcomas. Of the 
cases we reviewed there were more spindle-cell types than any other type. 

Clinical aspects, symptoms and diagnosis.—Consensus of opinion seems 
to favor the view that sarcomas of the breast may remain stationary in size 
for months or even years after first noticed, and that when growth ensues, 
it is, as a rule, very rapid, the tumor usually attaining gigantic proportions 
before the patient comes under the observation of the surgeon. Hamann 
states that typically the tumor is partly cystic and partly solid, and that the 
axillary glands are not as a rule involved. While early diagnosis may be 
difficult, he feels that “a large tumor of the breast, partly cystic, and partly 
solid, not adherent to the skin and with no axillary adenopathy, is prob- 
ably sarcomatous.” 

Denk, from his study of diseases of the mammary gland, concludes that 
the general health of the patient is usually less impaired in sarcoma than in 
carcinoma of this organ, in spite of the often more rapid growth of the 
former, which, in the presence of cystic softening, may reach the size of an 
average head. He says that diagnosis in the early stages is difficult, but 
that in the advanced stage the very large tumor, partly cystic and partly 
solid, covered by a thin, slightly reddened skin, traversed by dilated veins, 
with free axillary glands, gives a characteristic picture. Flynn is of the 
same opinion. 

Antonioli, in his very thorough and excellent treatise on bleeding breasts 
and breast tumors, says that with sarcoma, bleeding has been seen in cases 
which developed polycystic degeneration. He states that Gross, in examin- 
ing 156 sarcomas of the breast, concluded that in the solid types of sarcoma 
there is neither hemorrhagic nor serous secretion from the nipple, but that 
there may be secretion either hemorrhagic or serous in the cystic types of 
sarcomas. He collected seventy-eight such cases. Other authors who are 
quoted by Antonioli as having reported cases of mammary sarcoma in which 
bleeding or secretion from the nipple was an important clinical sign, are 
Billroth, Winslow, Huter, Lebert and Verneuil. Antonioli adds that among 
twelve cases of cysto-sarcoma studied by Bryant, four showed a distinctly 
hemorrhagic secretion. In two cases the secretion was the first symptom, 
and preceded the appearance of the tumor by three months in one case, and 
two years in the other. He agrees with other observers, however, that 
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bleeding or secretion from nipples is not pathognomonic of any disease, 
being present in a certain proportion of benign as well as malignant new 
growths, especially those undergoing polycystic degeneration, or, as an evi- 
dence of complementary hemorrhage. In the cases which we have studied, 
we have found bleeding from the nipple mentioned only twice. 

Flynn calls attention to the fact that in sarcoma of the breast, the nipple 
is rarely retracted, the skin is never adherent to the tumor, but that ulcera- 
tion of the skin occurs early and the tumor seemingly hangs away from the 
chest wall and is freely movable. 

All authors agree that histological examination is the only certain method 
of diagnosis of this tumor, since many clinically benign tumors will, when 
subjected to careful histological study, reveal sarcomatous areas, and that 
there are no pathognomonic signs nor symptoms to distinguish the condi- 
tion clinically from carcinoma. 

Treatment.—Sarcoma of the breast is purely a surgical condition. \Win- 
slow states that “this condition is malignant and should be treated in as 
radical a manner as carcinoma.” Hamann considers “radical amputation, 
including removal of the pectoralis major, minor and axillary adenectomy, 
as the operative procedure of choice.” He adds that some authors contend 
that axillary dissection is superfluous, since axillary metastasis is not the 
rule. He feels, however, that “since at the time cellular characteristics and 
degree of malignancy cannot be determined pre-operatively, and since the 
radical operation will include a more thorough removal of the surrounding 
vascular connections, it seems the logical choice.” Denk is of the opinion 
that the treatment of mammary sarcoma is the same as that of mammary 
carcinoma, radical amputation being the operation of choice, with end-results 
about the same. Flynn likewise recommends the radical operation. 

Since the vast majority of the cases recorded are reported almost imme- 
diately after operation, it 1s impossible to make a statement based on clinical 
observations as to whether or not the radical amputation offers any advan- 
tage over the simple mamectomy. In view of the malignant nature of the 
disease, we feel, however, that radical amputation should be the procedure 
of choice. 

Prognosis.—We find it difficult to draw conclusions regarding the prog- 
nosis of mammary sarcoma from the reports of cases occurring in the 
literature, due to the fact that the vast majority of cases are reported imme- 
diately after operation, and the ultimate outcome not recorded. Elliott states 
that fibromas tend to undergo myomatous degeneration and may develop into 
periductal sarcomas. He adds that “fortunately, such sarcomas are not very 
malignant, or are only locally so, for their complete removal usually affects 
a cure.” Caylor and Shugrue report a case of a fibro-sarcoma developing in 
a fibro-adenoma in a male and mention a similar one recently seen in a 
female. They feel that these tumors were of a low grade of malignancy. 
They state that Connell reported eleven cures in thirty-four cases of all 
kinds of sarcoma of the breast in men. Finsterer, in 1906, reported only 
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one cure in twelve cases. Geist and Wilensky found that the cystic type 
of sarcoma of the breast offered the better prognosis, 75 per cent. being 
cured, whereas with the solid type of tumor, the mortality was as high as 
42 per cent. Flynn states, “sarcoma of the breast is generally recognized 
to be second only to carcinoma as the most malignant pathological lesion of 
the breast.” 
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RETROPERITONEAL FIBROMYXOMA 


By Samueu C. Lino, M.D. 


or CLEVELAND, O. 


RETROPERITONEAL MYXOMA are very infrequent. In 1921, Von Wahlen- 
dorf! made careful search of the literature and tabulated 153 cases of retro- 
peritoneal lipomata. Of these, seventy, or 46 per cent., were pure lipomas, 
while eighty-three were mixed tumors, classified as follows: 


31 of the 83, or 20 per cent., fibro lipomata 
16 of the 83, or Io per cent., myxolipomata 
15 of the 83, or 10 per cent., fibromyxolipomata 


21 of the 83, or 14 per cent., contained sarcoma tissue 


Not a single case of myxoma unassociated with fat is recorded by Von 
Wahlendorf. A careful search of the recent literature has failed to uncover 
any report of retroperitoneal myxomata not associated with fat. Therefore, 
inasmuch as a careful examination of the tumor reported here revealed 
myxomatous and fibrous tissue only—no fat tissue was found—a record of 
the case may be of interest. 

Mixed tumors of the retroperitoneal connective tissue present many 
unusual features. As Hosemann* remarks, “They are not so innocent as they 
appear.” After an apparently complete removal, recurrences are frequent. 
The growth is often encapsulated and the operator believes that he has 
removed it in its entirety, but, none the less, there is a recurrence. Careful 
microscopic examination fails to uncover sarcomatous tissue, yet after one 
or more returns of the tumor, sarcomatous areas are found. Katz* believes 
that half of these growths reported as benign are malignant. Hosemann and 
Von Wahlendorf suggest that retroperitoneal lipomata are not single, but 
develop from several anlage. Minute growths are left behind after the 
removal of the primary tumor. These daughter growths are very small and 
are not seen at the operation. Later they develop and it is assumed that 
there is recurrence when, as a matter of fact, the unrecognized tumors have 
undergone rapid development. 

The etiology of retroperitoneal mixed tumors is speculative. Of the vari- 
ous theories, that of congenital rests receives the greatest support. Other 
theories are: (1) mechanical irritation due to changes in nitro-abdominal 
pressure through the filling and the emptying of the bowel; (2) vasomotor 
disturbances ; 


’ ( 3 


3) disturbances in metabolism dependent upon the abuse of 
alcohol; (4) originating in the lymph-glands. Enlarged glands are frequently 
removed in the tumor mass, but, so far, no neoplastic tissue has been found 
in these glands. Just why lymph-glands enlarge without showing metas- 
tasis or inflammation is not clear. (5) The result of inflammatory processes. 
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Ewing,* Hertzler,® and Ribbert® are among those who support the con- 
genital rest theory. Ewing theorizes that mucous tissue is widely distributed 
in the embryo especially in the subcutaneous tissue, and that myxoma arise 
from islands of such embryonic tissue. “Since such islands of mucous tissue 
may be readily associated with cartilage and fibrous and fat tissue, which are 
normally developed from the embryonal mesoblast, it is reasonable to explain 
the occurrence of many myxolipomas, fibromas, and chondromas by assum- 
ing their origin from islands of tissue which are partially differentiated, or 
which become so during the progress of the growth. It does not appear that 
pure myxomas ever tend to differentiate into fibroma or lipoma.” 

The few reported cases in children may tend to support the theory of 
embryonic origin. ‘There are records of six cases occurring between the 
ages of one and six, and one instance in which the tumor was present at 
birth, Why congenital rests lie dormant for years, and what stimulus 
initiates their growth, is not known. Hertzler points out that this is the case 
with adrenal tumors. ‘That trauma is an immediate stimulus is most improb- 
able, and has been suggested only because certain more superficially located 
malignancies appear to their origin to trauma. I believe that the close rela- 
tion of injury to the onset of various bone tumors is established. However, 
retroperitoneal myxomas are situated in regions seldom injured, and not 
subjected to prolonged irritation. 

The site, age and sex incidence of retroperitoneal mixed tissue tumors 
is given by Von Wahlendorf as follows. In 148 cases we find: 


Women Men 
To 20 years 6 4 
21 to 40 years 30 10 
41 to 00 years 52 30 
Over 60 years 13 4 


It is interesting to note that the majority are found in women in a ratio 
of about four to one, and that two-thirds occur after the age of forty. The 
location of the tumors is given in 132 cases. Of these, 104 arose in the upper 
retroperitoneal space generally developing from the retroperitoneal fat. 
Twenty-eight were attached to the retroperitoneal tissue of the pelvis, while 
only fifteen originated in the true pelvis, from the fat in the hollow of 
the sacrum. 

Retroperitoneal myxoma are remarkable in that they often attain a 
large size without causing the patient any considerable discomfort. The 
subject of this report had a growth as large as a child’s head, weighing over 
2900 grams, which gave rise to little distress. These tumors are among the 
largest found in man, and are known to have attained a weight of thirty 
to forty kilos. It is remarkable that life can exist in the presence of such 
huge growths. Many are discovered accidentally. The most constant com- 
plaint is a sense of weight, or heavy feeling in the abdomen. There is vague 
discomfort. Digestion may or may not be disturbed. Often this amounts 
to no more than belching gas after meals. The intestines may continue to 
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function in a normal manner until the tumor is very large indeed. Anamia, 
loss of weight and loss of strength occur late in the disease, although, after 
a time, nutrition fails and the growth increases rapidly, and, as Well remarks, 
“holds up protein and stores fat at the expense of the wasting body.” 
Finally, pressure phenomena are noted. Impared circulation in the abdominal 
veins, cava, iliacs, leads to cedema of the extremities, and dilatation of the 
veins of the abdominal wall. The free action of the diaphragm is hampered, 
with resulting dyspnoea. In certain instances, the kidneys are destroyed, and 
uremia ensues. Again the ureters are constricted, hydronephrosis develops, 
and renal tissue is destroyed. Ascites is a late occurrence. Metastases take 
place late and in some cases have not been present. 

The prognosis is bad. Keen’s* Surgery states that the duration of life 
in unoperated cases is from two to three years after discovery of the growth, 
also that occasionally spontaneous cessation takes place after partial removal. 
This latter statement I am unable to confirm from other sources in the litera- 
ture. Indeed, the authors are most emphatic in stressing the danger of 
recurrence after seemingly complete removal. The prognosis after operation 
should be most conservative. The immediate operation mortality, according 
to Von Wahlendorf, is 14 per cent. in 113 operated cases, and tabulates sixty 
as cured. This latter statement is much too optimistic, and does not bear 
close scrutiny. Pritzi,® on the other hand, gives the operation mortality in 
patients operated upon since 1910 as being 7% per cent. This improvement 
has been brought about by better surgical technic. 

Retroperitoneal mixed tumors present great diagnostic difficulties. We 
must differentiate between ovarian cysts, uterine tumors, renal tumors, hyper- 
nephroma, cysts, hydronephrosis, pancreatic cysts, mesenteric cysts and 
tumors, and occasionally gall-bladder and wandering spleen. Incidentally, 
most patients have been operated upon under the diagnosis of one of the 
above-mentioned possibilities. Retroperitoneal myxomas are so rare that 
a surgeon is fortunate if he encounters three or four cases. Many operators 
with large practices have never seen a case. This lack of experience explains 
most of the failures to make the correct diagnosis. Schmid! reports forty- 
six collected cases operated upon under the diagnosis of ovarian cyst. He 
also says that with the abdomen open the diagnosis is not always easy. 

When confronted with an abdominal tumor of uncertain origin, what 
can we do to aid us in reaching a diagnosis? History will aid in limiting 
the possibilities, and should be carefully taken. Retroperitoneal mixed tumors, 
as previously stated, occasion very little distress and frequently attain a large 
size before the physician is consulted. Loss of weight and anemia are late 
manifestations. Therefore, it is unlikely that a malignant tumor, as ordinarily 
understood, could reach such proportions without causing more general dis- 
turbance. A history of menstrual irregularities would direct attention to 
the reproductive organs. Likewise, pyuria and hematuria point toward the 
kidney. Pancreatic cysts often are antedated by severe upper abdominal dis- 
tress; likewise hydrops of the gall-bladder will usually be suggested by the 
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history. After the history has centered our attention on two or three possi- 
bilities and removed the rest of our immediate consideration, we proceed to 
the physical examination. 

Retroperitoneal mixed tumors are fixed unless a portion of the growth 
has penetrated the leaves of the mesentery when mobility is marked. Their 
surface is smooth, although often lobules can be palpated. Pressure causes 
little or no pain. The consistency is semi-solid, and one often elicits a 
sense of fluctuation which leads to our erroneous diagnosis of ovarian cyst. 
The next diagnostic step is to determine the relation of the colon to the 
tumor. Retroperitoneal growths generally displace the colon toward the mid- 
line. This can be demonstrated with a barium enema and the X-ray. 
Pyelography is of great value in differentiating renal neoplasm and should 
be employed in reaching a diagnosis. Choleocystographs could be made if, 
as seems most unlikely, gall-bladder pathology should come into question in 
the differentiated diagnosis. Wandering spleens should be diagnosed through 
palpation and it seems unlikely that confusion should arise, Schmid says 
that a wandering spleen was the diagnosis when operation revealed a retro- 
peritoneal mixed tumor. Evidently the diagnosis is one of elimination and 
at best will be uncertain. Perhaps if we determine that the tumor is retro 
peritoneal, and keep the possibility of myxoma in mind, we may be permitted 
to make a tentative diagnosis of retroperitoneal myxoma. 

Having reached a probable diagnosis, what is the therapy? Unless the 
general condition of the patient is such as to forbid operation, removal should 
be attempted despite the chance of meeting with great difficulties. The 
operation may be relatively easy or attended with the greatest difficulty. 
R. Hofstalter and H. Schnitzler™ report that out of fifty-six cases in which 
operation was undertaken, eleven were abandoned because of insurmountable 
technical difficulties. The kidney is often so involved in the growth that it 
must be sacrificed. Hence cystoscopic examination in cases presenting 
growths in the upper abdomen should be made without fail. It is a great 
comfort to the surgeon to know that the opposite kidney is competent. 
Again, the ureter may be accidently severed. Intestinal resection may be 
required either because in removing the mass, the blood supply to a loop of 
bowels has been damaged, or because the intestinal wall has been lacerated. 
It is recorded that the vena cava has been torn, and, according to Von 
Wahlendorf, in several instances the operator has repaired the rent with 
happy outcome. In one instance the aorta was torn. One can readily 
understand how these accidents can happen. The huge growths make expos- 
ure difficult. They are in close relationship to these vital structures and by 
their very mass hinder the surgeon in obtaining clear exposure. It is unfor- 
tunate that the patients suffer so little discomfort that they do not consult 
a physician until the tumor has reached a large size. Unquestionably the 
earlier the operation the better is the prognosis, both immediate and late. 
Infection, which caused so many deaths in earlier times, is no longer so 
great a hazard. Better anesthesia further reduces the risk of operation. 
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Methods of combating shock, which was responsible for a number of deaths 
in the earlier operations, will save patients who some years ago would have 
succumbed. Therefore, if the patient’s condition is reasonably good, we 
should recommend operation, knowing that surgery offers the one chance. 

Rontgen-rays have been tried, both pre- and post-operative, and no one 
claims that they have been of value. Perhaps they should be used after the 
patient has recovered from the operation. R. Hofstalter and H. Schnitzler 
report a treatment several months with X-rays before operation was done, 
but without the least benefit resulting. The tumor continued to increase 
in size. 


Mrs. E. J., aged thirty-nine, consulted her physician in March, 1930, on account 
of a tumor of the lower abdomen. She first noticed this mass in January, 1930, at 
which time the upper limit was just above the symphisis. The tumor, in spite of a 
rapid growth during the next two months, occasioned very little discomfort. There 
was increased urinary frequency, which appeared to have begun in November, 1929. 
However, following the birth of her first child seven years ago, the patient had had 
more or less bladder irritability and she was not disturbed when this symptom became 
a little more pronounced. She experienced a vague sense of discomfort in the abdomen, 
and at times noticed a few short, cramplike pains in the lower abdomen. These pains 
came soon after eating, but did not last long. Her bowels acted without cathartics and 
her general health continued good. Both the patient and her husband were positive 
that her weight had increased during the past six weeks, and her acquaintances had 
remarked upon her healthy appearance. 

In October, 1929, her menstrual period lasted but one day, and a physician, con- 
sulted at this time, suggested the possibility of pregnancy, but unfortunately did not 
make an examination. The patient was certain that no abdominal tumor was present, 
so we may assume that the growth had not attained a size large enough for the 
patient to find. The menses in December, January, and February were not remarkable. 

The past history had no bearing on the present illness. The patient has always 
enjoyed good health, and denied any serious illnesses. There was no history of miscar- 
riages nor operations or serious injuries. Her husband and two children, three and 
seven years of age, are all in good health. Her confinements were uncomplicated, 
spontaneous delivery and normal puerperium, However, as noted above, since the birth 
of the first child, there has been more or less bladder irritability. 

The family history disclosed the following facts: Father died—seventy years— 
cause unknown. Mother died—sixty years—carcinoma of stomach. Two brothers are 
living and well. No sisters. 

The patient is a well-developed, well-nourished woman, five feet, six inches tall, 
weighing 160 pounds. The mucous membranes are of good color and do not suggest 
anemia. The lower abdomen is symmetrically distended. Palpation reveals that this 
distention is due to a rounded tumor, which extends to the umbilicus. This mass pretty 
well fills the lower abdomen, is fixed, semi-solid, smooth, and irregular enough to 
suggest lobulation. Palpation is painless except at the upper mid-portion of the tumor, 
where pressure elicited a little tenderness. At operation, this portion was seen to be 
the site of an old hemorrhage. Omentum and ilium were adherent at this point, and 
this probably explains the tenderness. 

Vaginal examination showed a perineal tear of grade 1. The cervix was slightly 
irregular, pushed up under the symphisis, and of average firmness. The fundus uteri 
could not be found. The entire pelvis was filled with a fixed semi-solid tumor mass, 
extending to the umbilicus. The adnexa were not made out. On bimanual examination, 
there was a suggestion of fluctuation. One got the impression that the tumor might 
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contain fluid under considerable tension. Certainly the mass was softer than one would 
expect a fibroid to be. The rest of the physical examination showed no further pathol- 
ogy. No free fluid was found in the abdomen. The liver and spleen were not enlarged. 
Heart and lungs were normal. No glandular enlargements were found. The laboratory 
reported that the urine was free from abnormal constituents, that the red count was 
4,900,000, hzmoglobin 95 per cent. Talquist and the white count 8,200. 

Exploratory operation was advised and accepted. On March 14, 1930, under ether- 
gas anesthesia, the abdomen was opened through a long left rectus incision. A smooth, 
glistening, white-yellow mass was seen filling the pelvis. No free fluid was noted. The 
omentum was adherent to the upper posterior surface of the growth to the distance 
of almost four inches; this was ligated. Then a loop of ilium was dissected free, the 
intestines were packed away and an attempt made to deliver the tumor. This was 
impossible. The uterus was next located, with some difficulty, in front of the mass, 
pressed tightly against the symphisis pubis. The ovaries and tubes were identified, 
and it was seen that the tumor was not connected with these structures, but that it had 
its origin in the hollow of the sacrum. The peritoneum was incised transversely in 
front of the mass as low down as possible, a plain of cleavage found, and we were able 
to enucleate the mass intact, except at its very base. The removal was surprisingly 
easy. The vessels were secured, and a pack placed in the hollow of the sacrum to 
control oozing. The right ureter was bared for a matter of two inches, and appeared 
to be a little increased in diameter, but otherwise not remarkable. A strip of gauze 
protected with rubber dam was placed against the denuded hollow of the sacrum to 
control the oozing from a number of very small vessels. The patient left the table at 
the end of fifty minutes, and proceeded to make an uneventful recovery. The total 
amount of blood lost was very moderate. The main vessels came from the side of 
the pelvis, and were caught with the peritoneum, as it was cut around the base of the 
tumor. They were disproportionately small in comparison with the size of the mass— 
strikingly so. The greatest difficulty in the technic was in getting exposure. 

The tumor was encapsulated, and weighed 2,900 grams. One tubule on the 
superior anterior surface showed dark discoloration from hemorrhage, and this lay 
directly beneath the tender area of the abdominal wall. On section, the tumor was 
composed of a number of lobules, varying in size from that of an English walnut to 
that of an egg. They were silver-white in color, smooth, soft and loosely joined together 
with connecting tissue. Individual lobules could be easily removed and peeled out from 
the growth. Indeed, the tumor resembled a sac of many small tumors, lightly adherem 
one to the other. Later a mucoid sticky fluid began oozing from the cut surface. No 
cysts were found, as have been reported as occurring in retroperitoneal mixed tumors. 
There were a few firm areas, which the microscopic examination showed were made 
up of fibromatous tissue. 

Dr. A. R. Moritz reports as follows: 

The specimen (Fig. 1) consists of an encapsulated, irregularly lobulated, firm, 
translucent mass of tissue weighing 2,900 grams after formalin fixation. Several portions 
of the tumor had been separated from the whole so that it is not possible to establish 
the continuity of the capsule. Where the tumor is intact, however, the capsule appears 
thin, smooth, and shows no evidence of invasion. The density of the tumor varies, 
being in places quite solid and in places almost of cystic consistency. The more solid 
areas are the more opaque and many small blood-vessels can be seen at a considerable 
depth beneath the surface. Only in one place can any blood-vessels be seen to enter the 
tumor and these are not invaded by tumor tissue. Adherent to the outer surface of the 
tumor are some small lobules of adipose tissue having the appearance of omentum. 

On section a large amount of tenacious mucoid material exudes from the cut surface. 
This material was clear and transparent. The areas of greatest density were relatively 
dry, appeared fleshy in contrast to the acellular mucoid areas and were covered by 
thicker capsule than seen generally. Although the vascularization of the tumor was 
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prominent because of its translucency, the surface did not bleed and the general impression 
was gained that the tissue was quite avascular. 

Histological examination.—A number of sections were taken, including both central 
and peripheral portions of the tumor and cellular and acellular areas, characteristic of 





Fic. 1.—-Retroperitoneal Fibrolepoma. 


the specimen were the sections taken from the relatively acellular translucent areas 
and they were comprised chiefly of a finely fibrillar, slightly basophilic matrix distributed 
throughout which were uniform, stellate outlined cells having multiple irregular cyto- 
plasmic processes which appeared to anastomose one with another. It was in the 
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c Fic. 2.—-Fibromyxoma. Magnification x1 20. Fic. 3.—-Fibromyxoma. Magnification x6o0. 

7 interstices between these processes that the basophilic material was deposited. The 
. cytoplasm of these cells was acidophilic. The nuclei varied in size and shape, were 
p: hyperchromatic and were relatively small. Supporting the tumor were fairly regularly 
y disposed fibrous trabeculae carrying thin-walled blood-vessels and these trabeculae 
i appeared to be formed by condensation of the cells constituting the tumor. Scattered 
_ throughout the tissue were large, round, endothelial cells. 
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Other areas of tumor showed variations from this picture which were relative. In 
some areas the cells were thickly disposed, showed more nuclear irregularity and the 
cytoplasm was in some instances confluent to suggest syncytial cell masses. Along with 
the variation in size and shape of nuclei there were occasional but infrequent mitoses. 
There was no evidence of blood vascular invasion. Other portions of the tumor showed 
an acidophilic rather than a basophilic matrix, this matrix having the appearance 
of hyaline. 

The inner structure of the tumor is shown, after dividing the mass into two parts. 
Various sized lobules are seen, while under and below the rule there is a portion of 
the resected omentum, which was adherent to the growth. Portions of the capsule 
are seen. 

This report has been prompted by the fact that a reasonably careful search of the 
literature has failed to reveal a single case of pure retroperitoneal fibromyxoma. All 
cases reported were mixed lipomas. We are satisfied that this tumor does not contain 
any areas of lipoma tissue; that a sarcomatous area has been overlooked is probable. 
We hope that calling the attention of the profession to retroperitoneal mixed tissue 
growths will make us think of this possibility when next confronted with an abdominal 
tumor of uncertain etiology. It is to be noted that the growth was cut in half before 
a picture was made. Thoughtless interest to see the inside of the tumor led us to lay 
it open immediately after removal. Encapsulation was complete except at the point 
of origin in the hollow of the sacrum. The infrequent occurrence of these tumors, their 
difficulty of diagnosis, their unusual features of rapid growth tending to recurr after 
apparently complete removal and the operative hazards, warrant placing this case 
on record. 
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TETANUS IN NEW ORLEANS 
AN ANALYSIS OF 813 CASES 
By Amos Maverick Graves, M.D. 
oF New Orveans, La. 

FROM THE DEPARTMENT OF SURGERY, SCHOOL OF MEDICINE OF TULANE UNIVERSITY, AND THE CHARITY HOSPITAL 

Ir 1s the purpose of this paper merely to emphasize certain important 
points and record statistical data on 813 cases of tetanus which have been 
admitted to the various surgical services of the Charity Hospital of Louisiana, 
at’ New Orleans, from 1906 to 1930. Gessner,® in 1918, reviewed 368 of 
these cases, and in 1923 Graffagnino’ reported 596 cases, which included 
those previously presented by Gessner.* Since 1923 there have been 217 
additional cases admitted to the Charity Hospital, making a total of 813 
cases for consideration. 

Sites of wounds.—In comparing the mortality rates (Tablel) for tetanus 
developing from various wound sites, it will be noted that those of the upper 
extremities were attended with a mortality rate of 67.6 per cent. and those 
of the lower extremities by a mortality rate of 55 per cent. This is as would 
be expected, but in contradistinction to other reported series the mortality 
rate for five cases following wounds about the head and face was only 40 
per cent., and for four cases due to infected teeth it was only 25 per cent. 


TABLE I 


Sites of Wounds 


Mortality per cent 


Site of wound Graffagnino’s series New series new series 
a 352 111 55 
Upper extremities 83 37 67 .6 
Head and face es 32 5 40 
Teeth...... : ae as I 4 25 
ae oa 9 


Types of injuries—In fifty-two cases of tetanus which developed from a 
nail puncture wound the mortality rate was 67.3 per cent., whereas in fifty 
cases in which the wound was produced by a splinter, it was only 46 per cent. 
In seven cases of tetanus neonatorum, in two cases of tetanus occurring post- 
partum, in three occurring in morphine addicts, and in six in patients who 
had had criminal abortions, the mortality rate was 100 per cent. (Table IT). 

Blank cartridge wounds deserve special comment. There were twenty- 
four cases of tetanus due to such wounds, and the mortality rate in these 
was 83.3 per cent. Certainly such a high incidence of tetanus and high 
mortality rate are sufficient arguments for the abolition of such a dangerous 
and needless method of celebrating Christmas week and Independence Day. 

It is probably not generally appreciated that the wool wadding used in 
blank cartridges is nearly always contaminated with tetanus spores or bacilli, 
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TABLE II 


Types of Injuries 


Mortali ay ent 
Type of injury Graffagnino’s series New seri new seric 

Splinter 163 50 46 
Nail 122 52 67.2 
Incised wound 44 
Crushed wound 42 
Brush burns 38 
Tetanus neonatorum 36 7 100 
Punctured wounds (excluding nails 16 2 50 
Firecrackers, blank cartridges, and 

airgun 23 ‘ 
Blank cartridges - 2 83.3 
Abortions 15 6 100 
Postpartal a 2 100 
Morphine addicts 9 3 100 
Compound fractures és 2 50 
Ulcer 3 I 100 
Gangrene ot toe Sy I 100 
Amputation of stump , I 100 
Cancer of breast—post-operative I 100 
Furuncle I 
Vaccination I 
Extraction of teeth 3 33.3 
Gunshot wounds 6 3 100 


as is most woolen clothing through which so many injuries are sustained. 
In treating wounds one is prone to associate with tetanus only those which 
are received in the garden or stable. There is no doubt that many clean 
foreign bodies carry with them tetanus spores from woolen clothing, which 
they penetrate to inflict an injury. Wounds received in such a manner at 
least deserve a debridement. 

Incidence by months.—The incidence of tetanus by months in this series 
(Table III) is in accordance with other series in that tetanus appears to be 
a disease of the open season. The highest incidence was for the summer 
months with almost as many cases occurring in December and January. 
The high incidence for these two winter months is explained by the fact 
that in New Orleans many gunshot and blank cartridge wounds are received 
from Christmas Day to and through New Year’s Day. 

An interesting observation in this study concerning incidence of tetanus 
by months as shown in Table III is that for the twenty-three cases admitted 
in September the mortality rate was only 8.7 per cent., whereas in other 
months it was many times higher. There is no apparent explanation of this. 

Incubation period compared with mortality rate.—In this series the lowest 
mortality rates occurred in those cases in which the incubation period was 
from ten to twenty-one days. The increase in mortality rate as shown in 
Chart I for cases with incubation periods of over three weeks is probably due 
to the presence of foreign bodies and suppuration in the wounds. 

Prophylaxis and the incidence of tetanus—FEight cases in the present 
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series (Chart 1) had received one prophylactic dose of antitetanic serum. In 
only three of these was the incubation period of more than three weeks, being 


Number of Days Incubation Period 


26 | 6-9 | 9-11) 11- 15-18} 18-22) 22- 


Rate of Mortelity Per Cent 


Cases 5 106 25 
Cured 49 6 30 15 1 


Died 47 [14 24 10 2 0 
Per Cent 44.3146.6 [44.4 [66.6 | 66.6} 0 





Cuart I Incubation periods with mortality rate. 
twenty-eight, sixty and sixty days, respectively. Four of these eight cases 
died. 
That a prophylactic dose of antitetanic serum will frequently prevent the 
development of tetanus was conclusively established in the Great War. In 
TABLE III 


Incidence of Tetanus by Months with Mortality Rate 


Mortality 


Mont} Case Discharged Died per cent. 
January 27 6 21 77.7 
February . 7 5 2 28.5 
March.. 19 7 10 52.6 
April. . 13 6 7 54 
May.... 15 5 10 66 .6 
| ee 21 8 13 62 
July.... 17 10 7 41 
August. . 27 10 17 63 
September 23 21 2 8.7 
October 22 10 12 54 
November ’ 4 3 43 
December 16 4 12 75 


the United States army, 1,500 units of antitetanic serum were given routinely 
to all wounded, and this dose was repeated after seven days whenever there 
was the slightest indication. Such prophylaxis,? in combination with proper 
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care of the wounds, kept the incidence of tetanus down to thirty-six cases 
in 224,089 wounded soldiers, or one case for each 6,224 wounded. In the 
Civil War, Sanford® states that there was one case of tetanus for each 
487 wounded, or 505 cases in 246,172 wounded. 

Sir David Bruce® reports that in 2,032,142 wounded British soldiers 
tetanus developed in 2,385 or in 1.17 per thousand. In October, 1914, the 
incidence was thirty-two for each 1,000 wounded, but in November, when the 
administration of antitetanic serum was begun, the incidence immediately 
dropped to about two per thousand and remained so throughout the war. 

Prophylaxis and the incubation period.—That the administration of one 
prophylactic dose of antitetanic serum will greatly prolong the incubation 
period in those cases destined to develop tetanus is improbable. The anti- 
toxin remains in the blood-stream approximately eight days and is then 
rapidly and completely excreted by about the tenth day. It is, therefore, 
reasonable to assume that such a prophylactic dose can only prolong the incu- 


TABLE IV 
Mortality Rate by Years 


Mortality 
Period Cases Discharged Died per cent 
1840-49 (Incomplete = 16 5 II 68.7 
1850 59 es 37 17 7O s0 4 
ers See re os 57 14 43 75.4 
1870-79 ; ; 75 17 58 77.3 
1880-89 mis SI 13 68 83.9 
1590-99 . . ce 150 33 117 78 
1g00-05 : IO! 35 66 65.3 
1906-09 72 19 53 73.6 
1950... % 33 7 26 78.8 
IQII 25 9 19 67.9 
I9gi2 : , 33 5 25 75.8 
ee ' 44 II 33 75 
een ae 51 15 36 70 
| eee ; 61 22 39 63.9 
errr , . 33 13 20 60 
IQI7.. ° ‘ 45 16 32 66.6 
eee ie es 17 7 10 58.8 
See , were a 38 14 24 61.2 
| ee 44 10 34 -s 4 
es a ess x ; ie 46 21 25 54-3 
ee , - . j 48 19 29 60 
> Pe é< ‘ : 39 15 2 61.5 
7! Pe ; 37 13 28 75.7 
rr ‘ . 25 13 12 48 
| Se ee 31 24 7 22.5 
EQS wc ccce ‘ os 32 13 19 59.3 
re ates 29 12 17 58.6 
Ps 6 oe wan enemee wel j 24 13 II 45.5 
1840-1905 507 134 433 76.4 
sn. peddle s atwiall a eircw 577 188 389 67.4 
I 4:5 dea alae A ee Ree 217 103 114 52 
1078 


ovmenipartn 


TETANUS IN NEW ORLEANS 


bation period for the short period that it is in the blood-stream. For this 
reason, the antitetanic serum should always be repeated on about the seventh 
day whenever a wound is a favorable one for the development of tetanus. 
That one prophylactic dose of serum does not greatly influence the length 
of the incubation period is substantiated by the fact that in 343 cases which 
occurred in British soldiers in France the average incubation period was, 
according to Cummins and Gibson,!® 13.2 days. In the British “home hos- 
pitals,” where prophylaxis was adequately repeated and where there was 
the influence of other factors, the average’! incubation period was 45.5 days. 

Prophylaxis and mortality rate—That the prophylactic use of antitetanic 
serum lowers the mortality rate in those who develop tetanus is well estab- 
lished, but it is probably not generally appreciated that the proper care of 
the wound in which tetanus is apt to develop is more important than the 
administration of serum. Serum protects the individual for only a week, 
whereas proper and adequate care of the wound removes all possibility of 
the development of the infection. Many reports of cases with long incuba- 
tion periods substantiate this. Débridement should be performed on all 
wounds in which there is a possible contamination with tetanus bacilli, and 
in most cases the wound should be left wide open and drainage not hindered 
by the application of a tight bandage. 

When one compares the mortality rate of 67.4 per cent. from 1906 
through 1922 with the rate of 52 per cent. from 1923 through 1929 and 
considers that in the former period half the cases received no antitetanic 
serum at all and that only eight patients were given over 50,000 units, it 
would seem that more adequate serum therapy in the latter period is respon- 
sible for the decrease in mortality rate. This decrease in the mortality rate is 
largely due to the disproportionate decrease in the number of deaths occurring 
in children under thirteen years of age. (Tables V and VI.) 


TABLE V 


Mortality Rate by Years in Children Under Thirteen Years 
Mortality 


Period Case: Discharged Died per cent. Cases omitted 
1906-22.... , 310 106 204 65.8 10 questionable 
1923 sein 17 5 12 70.5 
1924 a 20 12 8 40.0 
1925 15 11 4 26 .6 
1926. : ' 21 17 4 19.0 I tetanus neonatorum 
oo ; 13 7 6 46.1 3 tetanus neonatorum 
ee rac 14 7 7 50.0 
ae 13 7 6 46.1 2 tetanus neonatorum 
1923-1929 113 66 47 41.5 


Tables V and VI demonstrate that the mortality rate in adults from 
1906 to 1922, inclusive, was 70 per cent. or only 4.2 per cent. higher than 
it was in children for the same period. In this series the average dose of 
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TABLE VI 


Mortality Rate by Years in Adults 


Mortality 
Period Cases Discharged Died per cent Cases omitted 
1906-1922. 286 54 202 70.0 
1923... 22 10 12 54.5 3 died within 8 hrs. 
1924 17 I 16 94.1 1 died within 8 hrs. 
1925 10 2 8 80.0 1 died within 8 hrs. 
1926 10 7 3 30.0 3 died within 8 hrs. 
1927 19 6 13 68.4 1 died within 8 hrs. 
1928 15 5 10 66.6 
1929.. I! 6 5 45.4 
1923-29 104 37 67 64.4 


antitetanic serum administered was about 13,000 units per patient given serum 
therapy. 

Antitetanic serum therapy.—Since 1923, moderately large doses of serum 
have been used, and the mortality rate in children has decreased from 65.8 
per cent. to 41.5 per cent., whereas in the adults it has merely dropped from 
70 per cent. to 64.4 per cent. The children actually received relatively larger 
average total doses (48,000 units) of antitetanic serum for their body weight 
than did the adults (average 52,400). This fact might suggest itself as the 
cause for the greater lowering of the mortality rate in children, but it should 
be recalled that the dose should not be estimated on the size of the patient, 
but on the amount of toxin which is thought to be in the blood-stream. — In 
contrasting such large series as these, it is fair to assume that the virulence 
of foci of tetanus infections averaged about the same. 

Table VII is reproduced from Graffagnino’s 1906-1923 series to show 
in 577 cases the effects of various doses of antitetanic serum compared with 
those obtained without the use of serum. In this series the mortality rate for 


TABLE VII 
Dosage and Mortality Rate in Graffagnino’s Series 
M i 
Dose of serun Cases Discharged D De 
501-—1,000 units : 4 I 3 75 
1,00I—10,000 units 202 68 134 66 .3 
10,001—20,000 units 32 9 23 71.8 
20,001—50,000 units 27 10 17 63.0 
50,001I—100,000 units 6 2 } 66 .6 
Over 100,000 units “F 2 I I 50.0 
Di PN I oo a oko oe en eco dwn’ 304 97 207 68.0 
Serum used. . aon 273 gI 182 66.6 


Average dosage 13,000 units 


the 304 cases which did not receive antitetanic serum was 68 per cent., 
whereas in the 273 cases treated with serum it was 66.6 per cent. or only 
1.4 per cent. lower in those who received serum therapy. As it is evident 
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that small doses (average 13,000 units per patient) of serum were given, a 
marked change in the mortality rate could hardly be expected. If it is 
assumed that in many instances serum therapy was given to the more 
severe cases, there would be less reason to expect a lowering of the mor- 
tality rate. 

The mortality rates since 1923 for children on various dosages of serum 
are shown in Table VIII. The larger doses have not produced an unusually 
low mortality rate except in the eight cases which were given 90,000 to 
120,000 units of antitetanic serum. All of these recovered, but this is of 
no great significance because of the small number of cases. In this recent 
series of children the average dose of antitetanic serum was 48,000 units 
per patient, whereas in Graffagnino’s series the average was 13,000 units. 
In the recent series, the mortality rate was 41.5 per cent. in contrast to 
65.8 per cent. in Graffagnino’s series. This would seem to indicate that 
larger doses of antitetanic serum are distinctly of value in children. 


TABLE VIII 


Mortality Rates of Vartous Doses of Serum for Children Only from 1923 through 1929 


Mortality 
Units of seru Cases Discharged Died per cent 
500-19,999 II 6 5 45 

20,000-39,999 27 13 4 51.5 
40,000-—49,999 ; 2 18 6 25.0 
50,000—-59,999 II 7 4 30.6 
60,000-89,999 26 13 13 50.0 
90,000—-1 19,999 ta) 8 oO 0.0 
120,000-155,000 3 I 2 660.0 
180,000 I I Oo 0.0 
No serum used 3 oO 3 100.0 
114 66 47 41.5 


Average dose of serum used: 48,000 units per patient. 


Examination of the hospital records reveals that in many cases 40,000 
units of antitetanic serum were administered to children on admission. It 
is not improbable that many of the moderately severe cases improved after 
the administration of this dose and were, therefore, given no more serum, 
whereas many of the more severe cases which did not improve were given 
additional small doses at a time when it was too late to be effective, thus 
increasing the mortality rate for those receiving larger total doses. Twenty- 
four children were given from 40,000 to 50,000 units of antitetanic serum 
and of this number only six, or 25 per cent., died. Because of this favorable 
mortality rate, one might conclude that an initial dose of 40,000 units is 
probably adequate for a child who has developed a moderately severe case 
of tetanus after a long incubation period. But the more severe cases which 
develop after a short incubation period certainly should receive much larger 
initial doses of serum and serum therapy should be continued until there 
is marked symptomatic improvement. 
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A comparison of the adult mortality rates in this series for various 
dosages of antitetanic serum (Table IX) makes it evident that the amount 
of antitetanic serum given made little or no difference except in the nine 
cases receiving 120,000 or more units in which the mortality rate was only 
33.3 per cent. 


TABLE IX 
Adult Mortality Rates and Serum Dosage 
Mortality 
Dosage of serum Cases Discharged Died per cent 
10,000-19,999.. . , 6 I ~ 83.0 
20,000—39,999 . . . a 23 7 16 70.0 
40,000-59,999 . . . , 17 10 7 41.0 
60,000-—89,999. . . . ' 25 6 19 76.0 
g0,000-—119,999. . Il 3 8 72.0 
120,000-—1 49,999. . 6 3 3 50.0 
203,000—240,000 . 3 4 oO 0.0 
No serum 1922-29 es 13 3 10 77.0 
With serum 1922-29 , 104 37 67 64.4 
With serum 1906-22 273 gI 182 66.6 
Average dosage... . 13,000 
No serum 1906-22 304 97 207 68.0 


Average dosage: 52,400 units. 


Comparison of the mortality rates of 68 per cent. for 304 adult cases 
which received no serum from 1906 to 1922, with that of 64.4 per cent. for 
273 adult cases which received moderately large total doses of antitetanic 
serum (average 524,000 units per patient) suggests that serum therapy is of 
little or no value. But when it is recalled that the child mortality rate 
dropped from 65.8 per cent. to 41.5 per cent. when moderately large doses 
of antitetanic serum were given, it would seem that it is not the serum at 
fault but probably the amount given. 

Examination of the hospital records suggests that frequently the initial 
dose of antitetanic serum given was not large enough and in many cases it 
was evident that the administration of serum was not repeated at all, not 
often enough or not soon enough. 

That antitetanic serum used therapeutically greatly lowers the mortality 
rate in tetanus has never been conclusively proven. However, most surgeons 
are afraid not to use it and favorable enough statistics have been accumulated 
to justify its use. 

Poland” found in the “pre-serum” days a. mortality rate of 84.2 per cent. in sixty- 
three cases at Guy’s. In 1870-71 the German military mortality rate was 90 per cent. in 
350 cases. 

Wainwright* reviewed the literature and found a mortality rate of 64 per cent. in 
537 cases not treated with antitetanic serum as compared with 41 per cent. in 806 
cases treated with serum. 

Miller® reports that ninety-six cases of tetanus were admitted to the Massachusetts 
General Hospital since 1896. In these the mortality rate was 67.7 per cent., whereas in 
the twenty-five cases admitted since 1916 the mortality rate was 52 per cent. From 
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his five case reports it is apparent that his cases received 100,000 or more units of anti- 
tetanic serum intravenously and intraspinally. 

Freelander® reports a mortality rate of 36 per cent. in twenty-five consecutive 
cases treated with massive doses of antitetanic serum given intravenously. He suggests 
that the average case should be given 315,000 units. 

Ashhurst' reports a mortality rate of 38.8 per cent. in eighteen cases treated with 
moderately large doses of antitetanic serum given intraspinally in combination with 
other routes. 

Stone* reports a mortality of 53 per cent. in forty-nine cases admitted to Los Angeles 
County Hospital. He advocates a total average of 125,000 units of antitetanic serum 
per patient to be given intraspinally and intravenously. He records a mortality rate of 
35.6 per cent. for fourteen cases which received from 60,000 to 350,000 units of anti- 
tetanic serum. 


Routes of administration of serum.—It is regretted that this series offers 
no information of value as to the best route for administration of antitetanic 
serum. In all cases, serum was given by the combined intravenous and intra- 
muscular routes. In many it was given subcutaneously as well. In only 
thirteen was it given intraspinally and in these it was given in combination 
with other routes. The mortality rate in these thirteen cases was 46 per cent. 

The intraspinal administration of antitetanic serum combined with other routes has 
been attended with good results in the small series of Ashhurst,’ Stone,® and Miller,® but 
results from its use in larger series are less favorable. 

Cummins and Gibson," in reporting statistics on British army patients with tetanus 
in France, found a mortality rate of 68.2 per cent. for 360 cases treated intrathecally alone 
or in combination with other routes as compared with 64.5 per cent. for 164 cases not 
treated intrathecally. 

Bruce,” in a report on tetanus infection which occurred in British “home hospitals,” 
found a mortality rate of 32.9 per cent. for 804 cases treated intrathecally alone or in 
combination with other routes as compared with 20.8 per cent. for 585 not treated 
intrathecally. 

Wainwright,’ in an analysis of cases collected by questionnaire, found a mortality 
rate of 61.7 per cent. for 243 cases treated intrathecally alone or in combination with 
other routes as compared with 52.2 per cent. for 297 not treated intrathecally. 


SUMMARY 


A total of 813 cases of tetanus are reviewed with a more detailed study of 
the 217 cases which recently have been admitted to the Charity Hospital of 
Louisiana. 

In this series it is found that tetanus developed more frequently from 
wounds of the lower extremities than from wounds of the upper extremities, 
but that the mortality rate was 12.6 per cent. higher in the latter group. 

Of the common wounds the highest incidence occurred in nail puncture 
wounds which were attended by a mortality rate of 67.3 per cent. This 
mortality rate was only 16 per cent. lower than that which occurred in 
twenty-four cases of tetanus which developed from blank cartridge wounds. 
In seven cases of tetanus neonatorum and the few cases developing post- 
partum, in morphine addicts, and after abortions, the mortality rate was 
I0O per cent. 
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More cases of tetanus occurred in the summer than in the spring and 
fall, but in contradistinction to other reported series the months of December 
and January had a high incidence due to the many gunshot and blank cart- 
ridge wounds which were received during the Christmas holidays. For no 
apparent reason twenty-three cases admitted in September had a mortality 
rate of only 8.2 per cent. 

The greatest number of cases of tetanus developed after incubation 
periods of from six to fifteen days, and the lowest mortality rate occurred 
in those cases developing after incubation periods of from ten to twenty-one 
days. Four deaths occurred in eight cases which had received prophylactic 
doses of antitetanus serum. 

The importance of repeating the prophylactic dose of antitetanic serum 
every seven days is emphasized as it has been found that antitetanic serum 
protects the patient likely to develop tetanus only for the eight to ten days 
that it remains in the blood-stream. 

The Charity Hospital mortality rates in tetanus by years are shown 
not to have varied markedly from 1840 to 1922. From 1840 to 1905, when 
antitetanic serum was administered to only a few cases, the mortality rate 
was 76.4 per cent., whereas in 577 cases admitted from 1906 to 1922, inclusive, 
it was 67.4 per cent. Of this latter group only 273 patients were given 
antitetanic serum (average dose 13,000 units). From 1923 to 1929, the 
mortality rate decreased to 52 per cent. for 217 patients who were given 
moderately large doses of antitetanic serum (average dose 50,000 units). 
This decrease in mortality rate for the latter group is occasioned by a dispro- 
portionate decrease in the mortality rate in children. 

From 1906 to 1922, inclusive, the mortality rate in 310 cases of tetanus 
which occurred in children under thirteen years of age was 65.8 per cent., 
or only 4.2 per cent. lower than for 286 adults during the same period. But 
from 1923 to 1929, inclusive, the child mortality rate in 113 cases was 41.5 
per cent., whereas in 104 cases in adults it was 64.4 per cent. The average 
amount of antitetanic serum administered to adults was 52,400 and to 
children 48,000 units. These dosages at first seem disproportionate, but 
it is not the size of the patient but the amount of toxin in the blood-stream 
which should determine the dose. 

Considering this marked decrease in the child mortality rate since mod- 
erately large doses of antitetanic serum have been used, it is apparent that 
adequate antitetanic serum therapy is of distinct value in the treatment of 
tetanus in children. Because there were only six deaths in the twenty-four 
cases in children which were given total doses of 40,000 to 60,000 units of 
serum, it seems that an initial dose of 40,000 units of serum should be ade- 
quate for the cure of many of the moderately severe cases in children. 

In the adult cases the mortality rate was not greatly influenced by any 
particular amount of antitetanic serum administered, although the rate was 
only 33.3 per cent. for the nine cases which received more than 119,000 
units of serum. 
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All cases in the recent series received antitetanic serum by the combined 
intramuscular and intravenous routes. Not infrequently the subcutaneous 
route was used in addition. The intraspinal route alone was not used in any 
case, but it was combined with other routes in thirteen cases, of which six 
died. 

CONCLUSIONS 

Wounds of the lower extremities cause more cases of tetanus than those 
of the other parts of the body, but the mortality rate is lowest in the cases 
developing from wounds of the lower extremities. 

Of all common wounds in which tetanus developed those produced by 
nails were attended with the highest mortality rate. 

Because of the many blank cartridge wounds resulting in tetanus with 
an associated mortality rate of 83.3 per cent. in this series, it is thought that 
such a needless and dangerous method of celebrating should be abolished. 

Tetanus is a disease of the open season. 

The lowest mortality rate in tetanus is for the cases which have incuba- 
tion periods of from ten to twenty-one days. 

Prophylactic doses of antitetanic serum lower the incidence of tetanus 
and lower the mortality rate in those that develop tetanus. 

Because of the many cases that develop after long incubation periods, 
it is thought that wounds should be more skillfully attended to and that 
prophylactic doses of antitetanic serum should be repeated every seven days 
as long as there is a possibility that tetanus infection might develop. 

Because of the marked difference in the mortality rates in children and 
adults in this series, one might be justified in concluding that antitetanic 
serum is of more therapeutic value in children than it is in adults. 

An initial dose of 40,000 units of antitetanic serum is adequate for many 
of the moderately severe cases of tetanus in children, but because it is dif- 
ficult to estimate the amount of toxin that is and will be in the blood-stream, 
and because all cases do not improve on 40,000 units of antitetanic serum, 
it is thought that all children who have not an obviously mild case of tetanus 
should receive, as early as possible, an initial dose of 80,000 units of anti- 
tetanic serum. Such a dose would frequently obviate the need for admin- 
istering additional doses at a less favorable time. _ 

In this series the mortality rate is high for adults receiving moderately 
large doses of antitetanic serum. The amount of serum used was often 
inadequate and was frequently administered too late. For these reasons, it 
is thought that massive initial doses should be administered as early as 
possible. Because the cost of massive doses is usually prohibitive ($3.50 
per 10,000 units) a compromise of not less than 100,000 units of antitetanic 
serum is advocated as an initial dose for all adult cases of tetanus which are 
not obviously mild. 

Even if symptomatic improvement occurs after the administration of 
large initial doses of antitetanic serum, it seems advisable to repeat doses 
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of 10,000 to 30,000 units of antitetanic serum for from three to five days 
or more. 

If no symptomatic improvement follows the administration of large initial 
doses of serum, the patient should most certainly be given repeated doses of 
50,000 to 100,000 units of antitetanic serum. 

No conclusions can be drawn from the intraspinal administration of serum 
to patients in this series. However, the administration of antitetanic serum 
by the combined intravenous and intramuscular routes to children of this 
series has been attended by a mortality rate that compares favorably with 
any reported series. After a review of large series in the literature, it cannot 
be definitely concluded that administration of antitetanic serum intraspinally 
offers any advantage. 
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OBSERVATIONS ON THE TREATMENT OF OSTEOMYELITIS 
BY THE “ORR” METHOD* 
By Irvin E. Dersert, M.D. 


or CamMpEN, N. J. 








DurInG October, 1927, Dr. H. Winnett Orr repoyéd a number of cases 


of osteomyelitis treated by a very radical method. he results, however, to 
those who have had the courage to carry out this type of treatment, have 
indeed been gratifying. 

The first thought seems to be that one is deliberately sealing up an 
infected wound and after using the Carrel-Dakin method of treatment in 
acute osteomyelitis. To treat such a case, for example, of the tibia by the 
technic as described by Doctor Orr, and finally applying a plaster-of-Paris 
casing from the tip of the toes to the mid-thigh region, without even cutting 

a window, seems like a radical change in treatment. 


The technic as outlined by Doctor Orr is, briefly: 

(1) Make a fairly large incision over the infected bone area, spread apart the skin 
muscles, fascia, and the periosteum just far enough to afford access to the diseased 
area and no further. 

(2) Chisel a window into the infected bone area large enough so that adequate 
drainage is provided, all dead bone may be removed, and there are no over-hanging 
edges of bone over the diseased area. 

: (3) Clean out the diseased area gently with a curette or gouge, being’ careful to 
refrain from unnecessarily damaging the tissues undergoing repair. 

(4) Dry the wound, wipe out with 10 per cent. tincture of iodine, and follow 
with 95 per cent. alcohol. 

(5) Pack the entire wound wide open but not tightly with sterile petrolatum gauze, 
cover with a sterile pad and bandage on. 

(6) Perform any reasonable forcible manipulation necessary to place the parts in 
correct anatomic position for splinting. 

(7) Apply a plaster bandage, preferably, or a suitable splint so that the parts are 
thoroughly immobilized in a comfortable and correct position. 

(8) Finally, the case is not to be split, nor are windows to be cut until the wound 
dressing becomes necessary, and the wound is not to be dressed at all unless there is 
a rise of temperature or other signs of acute sepsis. As a rule, no dressing is necessary 
except on account of odor, and this may not be required for several weeks. 


To compare any series of cases of osteomyelitis with any other series is 
difficult on account of the numerous factors involved, such as age of patient, 
bone site and portion of bone involved, type and virulence of invading organ- 
ism, individual resistance and length of time the infection has existed. 

This study was started in January, 1928, in Cooper Hospital, Camden, 
N. J., by Dr. B. F. Buzby and the author, and is based upon 100 unselected 
cases of acute and chronic osteomyelitis, and compound fractures treated 





* Read before the Philadelphia Academy of Surgery, October 6, 1930. 
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by us, adhering rigidly to the technic as outlined by Doctor Orr. Prior to 
this time all cases of acute and chronic osteomyelitis and compound fractures 
had been treated by Dakinization. 

Six deaths occurred in this series, all acute osteomyelitis in children in 
whom there had been considerable delay in the diagnosis of the condition and 
who were in very poor condition or moribund upon their time of admission 
to the hospital.’ All of these children showed a positive blood culture for 
the staphylococcus albus. 

Of the deaths that occurred the distribution as to bone was as follows: 
one, radius; one, humerus; one, ulna; and three, femurs. 

The series is subdivided as follows: 

There were thirty-seven acute cases, fifty-seven chronic, and six compound 
fractures. The age incidence was from one to forty-seven years. The sexes 
were about equal, and every bone in the body is included in this series, the 
skull excepted. 

* The staphylococcus aureus and albus were the predominating organisms, 
and an occasional streptococcus hemolyticus was found. 

About seventy-five of these patients are clinically well. The remainder 
are still under treatment and a few of these are those types of patients who 
have had the disease from five to ten years. 

These figures are believed to be those of the average hospital and are 
stated briefly to show the type of case which was being dealt with. 

Acute Osteomyelitis Considering the acute types of osteomyelitis, with 
the exception of the six deaths reported, every patient was distinctly benefited 
by this operative procedure. They were usually free of pain on the day 
following operation and only in rare instances was it necessary to admin- 
ister a sedative. The temperature range and pulse rate reached normal in an 
average of five days. It was not necessary to change any case earlier than 
three weeks ; many were left six weeks, before the first dressing. The most 
striking fact during this period was the comfort of the patient, and as these 
patients are usually all children, one appreciates just what it means, not only 
to patient, but also to doctor and nurse, not to have to go through the 
ordeal of daily dressings. 

er Compare this method with Dakinization, or any other type of antiseptic 
treatment requiring frequent daily dressings, and it immediately becomes 
obvious that if for no other reason than the distinct comfort of the patient, 
this method is much to be preferred. 

The guide as to the time for changing the dressing has been the odor. 
It is not felt that it is necessary to allow a plaster case to remain on until the 
odor becomes unbearable to the patient and his fellows. « The average time for 
changing the case in these cases was from three to five weeks. 

* When the cases were opened, the wounds were found to be bathed in 
pus, the gauze extruded from the cavity and the entire space filled with 
healthy granulating tissue. Rigid aseptic technic was observed at the time 
of changing all cases. ‘The wounds were protected with sterile drapes, were 
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then cleansed with alcohol sponges, and sterile petrolatum gauze repacked 
loosely into the cavity. Sterile dressings and plaster cases were then reapplied. 

In six patients, upon opening the case after an average of six weeks, it 
was found that the pus was no longer liquid, but of a consistency of cream- 
cheese, and that the wounds were practically entirely healed, and that no 
further inclusion in a plaster case was necessary, only a sterile dressing being 
applied. Of the acute cases the dressing or application of the plaster num- 
bered from one to five, with an average of three. 

These patients were kept in bed for at least two weeks after the tempera- 
ture and pulse rate had reached a normal level, then were allowed to be up 
and about in a wheel-chair, keeping the affected part elevated. After the 
first dressing if the patients’ general condition permitted and it was felt that 
they would be under competent medical supervision, they were allowed to 
return home, reporting to the hospital weekly, until it was time for a 
second dressing. 

Chronic Osteomyelitis —Practically the same procedure was followed in 
the treatment of the chronic types, operation being performed under 
tourniquet whenever possible. This undoubtedly saves considerable time 
and makes the procedure much easier. 

Removal of sequestra, overhanging edges of bone and complete sauceriza- 
tion of the cavity was then done. The remainder of the technic was inden- 
tical with that of the acute types. 

Many of these patients were sent home within a week or as soon as it 
was certain that the infection was quiet, reporting to the hospital weekly, 
or as often as it seemed necessary. 

Practically all of these of the chronic type were completely healed after 
three dressings, a few after two dressings, and some with only one, the 
average being between two and three. 

e It was noted at the time of dressings that the defects had filled much 
more rapidly than in any other procedure previously employed. 

Many of these patients had been operated upon before the institution of 
the Orr method, and had been treated by some type of daily antiseptic dressing 
and long hospitalization. Quite frequently these patients volunteered the 
information that they much preferred this type of treatment. 

The question arises at this time, is it wise to immobilize the neighboring 
joints at this period of the disease? Will you get ankylosis and muscular 
atrophy? ‘The answer is, that there has been no trouble with ankylosis in 
the adjacent joints; on the contrary there has been a surprising amount of 
motion immediately upon the removal of the plaster case. 

As to muscular atrophy, that is always present to a more or less degree in 
every case of osteomyelitis. It is not felt that ankylosis will occur unless 
the adjacent joints are definitely involved by the infection. 

Compound Fractures——The compound fractures treated by this method 
were taken to the operating room immediately upon the admission of the 
patient to the hospital, providing, of course, that they were not greatly shocked. 
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They were cleansed with benzine, washed off with alcohol and swabbed 
with tincture of iodine. Small, loose fragments, destroyed tissue and any 
foreign material was removed, enlarging the wound if necessary. The 
wound was then packed loosely with petrolatum gauze and the part was placed 
in the best anatomical position possible, and whenever it was necessary to 
use mechanical extension, either by means of Steinman pin or ice tongs. The 
plaster case was applied with the extension on, the subsequent treatment 
being the same as that of osteomyelitis. 

There are in this series only six cases of compound fractures. It must 
be admitted that we were reluctant to treat them by this method until we had 
had considerable experience in the treatment of osteomyelitis. There are at 
the present time about fourteen compound fractures that are progressing 
in a satisfactory manner, but not to be included in this report, because a 
sufficient time has not elapsed to be able to give a true end-result, but it is 
reasonable to assume that if the results continue to be as good in the future 
as in this small series, this will undoubtedly be the method of choice. 

Of these six cases, five healed without any further treatment, one a very 
much comminuted gun-shot fracture of the middle of the shaft of the femur. 
A secondary operation for the removal of a small sequestra was necessary. 
These cases were about the worst possible types that one would see, so that 
it should be considered a fair test for the method. 

As to defects following the extensive removal of bony tissue, it has not 
been necessary, thus far, to resort to any plastic procedure. There is only 
one case in the entire series in which it will have to be taken into considera- 
tion in the future. 

Dr. Clay Rae Murray, of the Presbyterian Hospital, New York City, has 
done much experimental and research work pertaining to this point, and has 
shown definitely that before bone production takes place there must be a 
local concentration of calcium in the adjacent tissues. Accordingly, he has 
filled large bone cavities with calcium salts, and obtained excellent results. 
As yet, this work is unpublished. 

The Bacteriology.—As previously stated, the predominating organisms in 
the cases of osteomyelitis were the staphylococcus albus and aureus. Cultures 
were taken at each successive dressing, and it was not unusual to find that 
occasionally they were sterile even on one occasion, as early. as the first dress- 
ing. This phenomenon occurred five times during the entire series. The 
fact that one may occasionally obtain sterile cultures in infections of the 
staphylococcus type has been previously noted, and in relation to osteo- 
myelitis. Albee has suggested that this may be due to a bacteriolytic sub- 
stance, or the so-called bacteriophage generated within the wound itself. 

3esredka and De Herrelle were the first to make and apply this substance 
to staphylococcic infections and have reported some excellent results. Rice, 
of this country, has pointed out that it fails to act in bone infections. Accord 
ingly, Doctor Decker, who has been kind enough to give some assistance on 
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the bacteriology of these infections, has been able to isolate a bacteriolytic 
substance from the staphylococcus albus found in these infections. 

As yet, we have not had sufficient time or experience to arrive at a definite 
conclusion. We hope to report on this point at a later date. 

This is offered as one of the possible points which seem to influence a 
more rapid and complete healing by the Orr method. 

Bone production and bone resorption show an extremely narrow margin. 
Where does the former stop and the latter begin? What factors control 
them? The pH of the blood and local tissues plays an important part. That 
bone production takes place in the presence of infection, there is no doubt. 
That there must be ancedematous infiltration for the multiplication of con- 
nective tissue, and the subsequent deposition of calcium into this new tissue. 
has been adequately established by Leriche and his co-workers. Is it wise. 
then, to wash away or destroy these vital elements of new bone production, 
with antiseptics, that never succeed in sterilizing the wound? These are 
offered as other points in favor of this method of treatment. 


SUMMARY 


(1) One hundred cases of acute and chronic osteomyelitis and com- 
pound fractures treated by the Orr method have been reviewed. No attempt 
at a definite comparative study with other methods has been made. 

(2) The Orr method of treatment has proven very satisfactory and it is 
believed to be the method of choice in the treatment of osteomyelitis. It 
permits a'most certain individual attention which is not possible under the 
daily dressing routine. 

(3) The time of wound healing is considerably shortened and the bony 
defects are less. 

(4) The early or primary removal of as much diseased bone as possible 
lessens the amount of subsequent sequestration, and the number of second- 
ary operations. 

(5) The closed plaster bandage lessens the liability to secondary or mixed 
infection and does not in itself cause ankylosis of adjacent joints. 

(6) From an economic standpoint the number of dressings and the time 
consumed are considerably less, nor is it necessary to hospitalize the patient 
the length of time needed for other tvpes of treatment of this disease. 

(7) Finally, it is far and away the most comfortable type of treatment 
from the standpoint of the patient. 
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TRANSACTIONS 


OF THE 


PHILADELPHIA ACADEMY OF SURGERY 


STATED MEETING HELD MAY 9, 1930 
The President, Dr. Grorce P. Mu.uer, in the Chair 
Catvin M. Smytu, Jr., M.D., Recorder 
INTRAHEPATIC CHOLELITHIASES 


Dr. WiLLiAM B. SWARTLEY reported the case of a man sixty-seven years 
of age, a painter, who was admitted to the medical ward of the Germantown 
Hospital August 22, 1929; complaining of pain in the right upper quadrant 
of the abdomen, jaundice, chills and fever. 

He had had the usual diseases of childhood and gonorrhoea. He had 
never had typhoid fever. The family history was irrelevant. 

Two days previous to admission to the hospital he had a mild pain in the 
right upper quadrant of the abdomen which became severe the next day, and 
radiated to the right scapular region. ‘This pain was colicky in character 
and never entirely disappeared. The stools gradually became lighter in color 
and constipation was pronounced. The urine was highly colored. With the 
onset of these symptoms he had chills and fever. Previous to this attack, he 
was not constipated, but had difficulty in digesting fatty foods. Two years 
ago, he had an attack similar to this one except that the pain was not so 
pronounced. He did become jaundiced, however, but at that time, a diag- 
nosis of lead poisoning was considered because of his occupation. There 
were no symptoms of peripheral nerve involvement or severe constipation. 
He has had a severe grade of pyorrhcea and much trouble with his teeth. 
Occasionally, he has had indigestion, belching of gas, and usually vomits 
during an attack of this nature. He has lost twenty pounds in weight 
during the past year. 

When admitted, there was decided tenderness and rigidity of the right 
upper quadrant of the abdomen. The liver margin could be felt three fingers’ 
breadth below the costal margin but the gall-bladder could not be palpated. 

Five days after admission to the medical ward, the jaundice had con- 
siderably lessened and the patient was transferred to the surgical ward, but 
his improvement was so decided that he refused operation until September 12, 
1929, when he had another acute attack of vomiting and pain with increased 
jaundice. 

At operation, on September 25, the gall-bladder was found normal in 
size, not tense, walls thin, and it contained no stones. When passing deeper 
under the liver in the neighborhood of the porta hepatis (a “quarry” of 
stones was palpated. An incision was made into the duct containing these 
stones and sixteen large stones, three to ten millimetres in diameter, black in 
color and faceted, were removed. The incision into the hepatic duct was large 
enough to admit a finger so that the stones could be palpated. Most of them 
were in the hepatic duct, but a few were found in the common bile-duct. 
One stone, slightly smaller than the ones removed from the hepatic duct, was 
lodged high up in a duct in the liver; this could not be removed, but could 
be palpated. Because of the condition of the patient, it was decided that 
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further manipulation or destruction of tissue was not justifiable and the 
stone was allowed to remain. The liver was enlarged and showed evidence 
of hepatitis. The pancreas also was very hard throughout. The gall-bladder 
was then opened to make certain that there were no stones present. A rubber 
tube was sutured into the gall-bladder and a large rubber “Tl” tube was 
placed into the hepatic and common ducts for bile drainage and a cigarette 
drain deep into the transverse fissure and the abdomen closed. 

Convalescence was normal. The drainage from the “T” tube was free. 
The tube in the gall-bladder was removed on the eleventh day. All jaundice 
had disappeared and on the twenty-eighth day the remaining tube in the 
hepatic and common ducts was clamped. No jaundice developed and the 
patient’s appetite improved and he gained strength. On the fortieth day, 
the “T” tube was removed. There was very little bile drainage the next 
three or four days after the removal of the tube. Ten days after its 
removal, the wound was healed and the patient discharged, 11-14-29. 

Lewisohn! states that at the time he wrote his article (May, 1916), “the 
surgical literature of intrahepatic calculi is a very small one; it comprises 
only two cases (Hawkes and Noguchi). Noguchi removed a solitary stone 
from a patient thirty-four years of age, from the hilus of the liver. The 
stone had a diameter of one and one-half centimetres. Noguchi reports 
that the exposure of the operation field was by no means satisfactory. It 
may be doubted whether Noguchi’s interpretation of his case (solitary 
intrahepatic stone) is a correct one. It is very possible that he was dealing 
with a solitary stone in the cystic duct which had perforated into the sur- 
rounding tissue, where it became encapsulated. The gall-bladder was _ not 
removed in this case.” 

In Doctor Swartley’s case, the gall-bladder contained no stones and was 
normal in every respect to gross examination, and, therefore, no adhesions 
binding it to the quarry of stones under the liver. These stones were 
removed by opening the bile-duct proximal to the cystic duct (easily located) 
that is the hepatic duct. Since this quarry of stones was located in the 
hepatic duct just outside the porta hepatis, and one at least could be felt 
higher in the liver bile-ducts, waiting to drop down into the quarry with 
the others, one naturally would think the liver to be the source of origin 
in this case. The reporter remarked that there may be hundreds more above 
the one that he palpated and could not remove, as there was in a case that 
was operated upon by the late Dr. Francis T. Stewart, which case he did not 
report. His case was operated upon three times for gall-stones. After the 
third operation, in the Germantown Hospital, the patient died. It was the 
speaker's duty to perform an autopsy on this patient. 

At his operation, the common and hepatic ducts were filled with a mate- 
rial of a putty-like consistency which was removed. At the autopsy the bile- 
ducts were opened from the transverse fissure throughout their entire extent 
to the very thin margins of the liver, and gall-stones were found in great 


numbers, larger toward the central main duct and gradually graded s:naller 


toward the periphery like a string of beads. Lenhartz had just this type of 
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case. Lewisohn shows the picture of the ‘iver of Lenhartz’s case in his 
article. 

Since Doctor Swartley’s patient left the hospital he has had no jaundice, 
pain in the abdomen nor chills and fever. Even though we know he had 
a stone retained in the liver, it could have passed down into the hepatic duct 
and out through our ““T”’ tube drainage. However, no such stone was found 
in the b:le drainage receptacles or on the dressings after the operation. In 
Judd and Burden’s case,’ they mention that their patient kad no clinical evi- 
dence of a stone in the liver. In the case now reported there may have been 
only this one or he may have had hundreds more. With the view of deter- 
mining this possibly by X-ray, an X-ray was made May 1, 1930. There was a 
shadow shown in the area of the porta hepatis which the radiologist, however, 
would not defin-tely interpret as a stone. 


Beer, LEWISOHN, ERDMANN, and Jupp have all written interesting articles 
on Intrahepatic Cholelithiasis. 

Beer, in 1904 (Med. News, vol. Ixxxv, 1904), studied this condition 
most thoroughly by dissecting 250 livers of patients who had died of gall- 
stone disease and found gall-stones in the hepatic ducts within the liver in 
six cases (2.5 per cent.). He has given three different causes for their 
formation; first, obstruction; second, cholangitis; and third, an unknown 
factor (diathesis ?). 

LEWISOHN, in 1916 (op. cit.), was induced to report his case because of 
(1) the extreme rarity of the condition in surgical pathology; (2) the fact 
that his case was the first case in which intrahepatic stones had perforated, 
thus causing a localized peritonitis; (3) the interesting observation that a 
biliary fistula which persisted for eight months, closed spontaneously (and 
has remained closed for four months), though the hepatic ducts, and very 
probably the common duct, are filled with stones. 

J. F. ErpMAnNN, in 1918 (International Clinics, vol. 28, pp. I11, 131, 
1918) in his article speaks of these cases as the “béte noir” of the surgeon. 
The first man goes in and removes a handful or more of gall-stones, the 
symptoms return and the patient consults another surgeon. He operates and 
removes the gall-bladder, and says, “Now this patient can have no more 
gall-stones, for the gall-bladder has been removed.” But he forgets the 
intrahepatic passages. The stone-producer may be present in the small 
branches of the biliary system, due to the staphylococcus, the streptococcus 
or the colon bacillus, efc., and this may give trouble even twenty-five years 
after an operation has been performed and the gall-bladder removed. In 
an intrahepatic case, there is no question that the stones may come down 
at successive times and one cannot guarantee to relieve the patient perma- 
nently by one operation, but in 92 to 95 per cent. of the cases, there is 
no recurrence, while in the remaining 5 to 8 per cent. we must expect to get 
a recurrence. 

Jupp and BurbEN, in 1926, reported a case in which they state that the 
unique features which form the subject of their report are: “The finding 
of many large intrahepatic calculi in a liver which was grossly normal, 
more than eleven years after cholecystectomy; and removal of numerous 
stones from the extrahepatic ducts; and the presence of this condition with- 
out the occurrence of jaundice or any clinical evidence of hepatic insufficiency, 
the condition being an incidental finding in a patient who died from intes- 
tinal obstruction.” 
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REMOVAL OF RUBBER TUBE FROM COMMON BILE-DUCT 


Dr. Epwarp J. Kopp reported the removal of twenty-six centimetres of 
a No. 24 soft rubber catheter which had been used, after the method of Duval 
and Richard, in repairing a stricture of the common bile-duct on April 12, 
1926, and presented at a meeting of the Academy held February 7, 1927. 
The man was aged thirty-six at the time of that operation and had many 
attacks of abdominal discomfort, gaseous eructations and constipation but 
was able to work as a clerk. 

In April, 1929, the abdominal discomfort increased, the “gas would move 
from place to place.” He was obliged to use laxatives and enemas about 
every three days. A gastro-intestinal X-ray with a barium meal failed to 
reveal any evidence of obstruction. In February, 1930, the discomfort be- 
came more marked. There was constant pain above the umbilicus. He 
became slightly jaundiced and was admitted to the Pennsylvania Hospital 
February 24. His stools were clay-colored and there was itching of the skin. 
Another gastro-intestinal X-ray showed no evidence of obstruction. The 
stomach emptied in two and one-half hours. 

March 7, 1930, the tube was removed under spinal anesthesia. There 
seemed to be fewer adhesions than at the two previous operations. The tube 
was easily felt in the duodenum, also in the common bile-duct. An attempt 
was made to dislodge the tube by gentle manipulation of the duodenum. 
This was unsuccessful. The duodenum was then opened and the tube 
removed without much resistance. Bile promptly appeared in the duodenum. 
The common-duct area was palnated (but not probed) for evidence of stone; 
none could be demonstrated. The hepatic ducts were so buried in adhesions 
that identification was out of question. The duodenum was closed with two 
rows of catgut sutures. The suture line was reinforced with omentum. 

Two days after the operation there was evidence of peritonitis, resulting 
in death on the fourth day. 

The tube removed was described by the pathologist, Dr. IT. J. Wolman, 
as follows: 


“The specimen is a piece of rubber tubing measuring twenty-six centimetres in 
length and one centimetre in diameter. It is somewhat curved in shape but its ends 
project straight cutward. One end for a distance of six centimetres is crusted with a dry, 
orange-yellow deposit. not very abundant, but enough to cover the surface. This end 
has a funnel-shaped dilatation with a diameter of 1.3 centimetres. The remainder of the 
tube is dark green on the surface. throuch which the underlying red rubber shows 
trough little cracks. In opening the tube it is found that the ~all-bl-dder end is filled 
with granular, friable yellow deposit similar to the incrustation on the surface. The 
deposit has apparently completely blocked the terminal dilatation and almost completely 
fills the lumen for six centimetres. Beyond that there is a less abundant yellowish-green 
deposit on the inner surface which extends for the remaining entire length of the tube 
with the exception of the terminal seven centimetres. The rubber still retains a little 
of its elasticity. It is red in color. The line of demarcation between the superficial crust 
at the end which was located at the side of the gall-bladder and bile-ducts and the distal 
green color, is abrupt and at the site of transition the tube appears a little constricted 
for a length of one centimetre proximal to the transition.” 


Autopsy revealed a moderate amount of bile-stained, purulent fluid. 
There was an abundant yellowish exudate about the suture line of the 
duodenum, but no defect was demonstrable. 

The points of note were that the liver was slightly enlarged; the larger 
ducts were dilated and contained numerous, irrerular, granular concretions: 
eight of these were .5 centimetre in diameter. There was a soft stone two 
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centimetres in diameter at the junction of the hepatic ducts, and one, half 
that size, above in the right hepatic duct. 

The common duct was dilated with a diameter of about 1.2 centimetre. 
wall was thickened, fibrous, and the inner surface was congested and dull 
in appearance. [ive centimetres from the ampulla of Vater on the inner 
aspect there was a small ulcer-like defect (absence of mucous membrane) 
three centimetres in diameter. The edges were indurated. Bands of scar 
tissue were visible radiating out in all directions from its margin. There was 
a small opening through which a probe could be passed, permitting the 
escape of bile. > 

The reporter thought it was a mistake to use a catheter of such large 
size. There had been two previous attempts to relieve the stricture, one by 
himself. He was especially eager to prevent another failure. A second 
error was that the catheter should have been removed long before. One 
should anticipate the formation of stones. He questioned whether the 
catheter should have been permitted to remain more than twelve or eighteen 
months. 


Dr. GeorGe P. MULLER said that he agreed with Doctor Klopp that it is 
not a wise procedure to attempt to implant a “T”’ tube when dealing with 
the stricture of the common duct. The strictured part seems to extend 
right to the end of the duodenum. After exposing the area of stricture, it is 
better to pause a moment to decide what to do and an immediate hepatico- 
duodenostomy will often give the best result. He has had four this year. 
He also thought the point was well taken regarding the use of a tube suf- 
ficiently small so that it will be easily swept on into the duodenum. 

FOREIGN BODY IN HEART 

Dr. J. R. VEAL, by invitation, presented a man, thirty-nine years of 
age, who was admitted to Doctor Mitchell’s service at the Pennsylvania Hos- 
pital at 9:10 A.M., April 26, 1930, with a history that twenty minutes pre- 
viously he had been struck over the heart by a block of wood thrown by 
a circular saw. 

On admission, patient was cold and clammy, blood-pressure 54/40, pulse 
96, poor volume but regular. Over pericardium in the third interspace, just 
above and to the inside of the left nipple, there was a small, apparently 
superficial laceration which had bled slightly. Careful examination of the 
thoracic wall revealed no signs of injury to ribs or sternum. The heart was 
in normal position; was not enlarged to percussion; the sounds were very 
weak and distant; rate 96; rhythm regular ; no murmurs or adventitious signs 
were noted. There was definite restriction of expansion in the left lower 
chest, breath sounds were weak and distant in this area. No rales were 
noted. Respiration 28. Chest otherwise negative. Abdomen was rigid 
especially in the upper left quadrant. There were no signs of contusion or 
external injury to abdominal wall. No shifting dulness in flanks. Physical 
examination was otherwise negative. 

Under treatment the patient gradually improved, his blood-pressure rose 
to 96/70. He complained bitterly of pain in epigastrium and upper left 
quadrant. His heart rate remained around 90. He vomited several times. 
the vomitus containing no blood. Throughout the day the patient continued 
in this condition. On the following day, at 9:30 A.M., twenty-four hours 
after accident, blood-pressure was 90/60, pulse 110, temperature 100°, and 
he continued to complain of intense pain in upper left abdomen. The abdom- 
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inal rigidity was less marked, and there was no further evidence of injury 
to any other abdominal organ. The patient was incontinent. There was no 
bleeding from laceration noted above. The heart rate was 110, sounds weak, 
poor quality, rhythm regular. The heart was in normal position and not 
enlarged to percussion. There was a slight impairment over left lower chest 
with a few crackling inspiratory ra!es. 

At 9 P.M. on this same day the patient’s temperature rose to 104, pulse 
120 and he became very restless and had to be restrained in bed. His pain 


continued as above, morphine and sedatives having little effect upon it. At 
this time the left lower chest revealed signs of consolidation. The heart 


borders could not be outlined but seemed to merge with the dulness in the 
left lower chest. The patient soon went into shock again and his condition 
gradually grew worse. Heart rate was 130, sounds very weak, rhythm 
regular, pulse imperceptible. Both lungs were filled with bubbling rales and 





Fic. 1 Anterior surface, showing heart and lungs, with splinter piercing heart 


respiration became quite rapid. Patient died at 6:30 A.m., April 28, forty- 
six hours after initial injury. 


Post-mortem examination.—The body is that of a muscular male, estimated to weigh 
160 pounds. It appears normal externally except for a small skin lesion located 1.5 
centimetres medially and slightly cephalad to the left nipple. This lesion has an area 
measuring .8 by .6 centimetre. It is brown and dry and appears as if pressure atrophy 
of the skin had occurred. There is no evidence of perforation but probe can be passed 
through it into the underlying tissues. 

The left lung is collapsed and the pleural sac filled with 2000 cubic centimetres of 
dark red blood, partially clotted. There is a small perforation 0.5 centimetre in diameter 
in the parietal pericardium, beneath the superficial skin lesion. The pericardial sac is 
filled with clotted blood. There is also a dull fibrinous exudate on the surface every- 
where. Projecting upwards from the anterior surface of the heart from the middle of 
the left ventricle is a blood-stained splinter of wocd. (Figs. 1 and 2.) The splinter 
measures nine centimetres in length and is pyramidal in shape, its base being about one 
centimetre square. Its sides are irregular and grooved. The point is fairly sharp. The 
splinter has entered the heart through the left ventricle wall on the anterior surface. 
When removed the wound gaps open and blood flows from the heart. The splinter has 
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perforated the heart and a few millimetres of its tip appears on the posterior aspect of 
the left ventricle. The heart itself is contracted and not hypertrophied. The great vessels 
seem normal. It is not opened but perserved intact as a museum specimen. The left 
lung is somewhat collapsed. The right lung is somewhat voluminous. 


No consolidation 
is found anywhere. 


There is no blood in the right pleural cavity and no exudate on 
the surface. 








Fic. 2 Showing length and size of splinter with portion of skin showing where 


splinter entered the chest wall—nipple, ete. 
CHOLECYSTOSTOMY 

Dr. Bruce L. FLEMING, by invitation, read a paper entitled “An Investi- 
gation of the Functions and Symptoms of the Surgically Drained Gall- 
bladder.” 

LYMPH EXUDATE AND FIBROUS TISSUE 

Dr. Epwarp T. Crossan pronounced the annual oration on the above- 

titled subject for which see page 1019. 


STATED MEETING HELD OcToBER 6, 1930 
The President, Dr. Grorce P. Mutuer in the Chair 
NECROSIS OF BONES OF FOREARM FOLLOWING TRAUMATIC 
REMOVAL OF PERIOSTEUM 


Dr. GeorGe M. DorraNnce reported the case of a man admitted to St. 
Agnes’ Hospital, September 4, 1928. The forearm had been injured in a 
wringer. .\ large amount of muscle, tendon and fascia had been torn away 
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from the anterior and posterior surface. The periosteum seemed to be 
denuded from the area that subsequently sequestrated. The wound became 
infected and was treated by Dakin’s oil. An X-ray plate taken September 11, 
1929, showed the bones of the forearm and wrist normal. Three weeks later 
another series of plates showed an area of beginning necrosis. On December 
14 the X-ray plates showed a free sequestrum in each bone (Fig. 1). By 
January 17, 1930, the X-ray showed the ends of the bone had approximated 
each other and union was taking place between the end of the radius and 
between the two lower ends of the radius and ulna. The speaker remarked 
that if the whole end of the bone had become necrotic, he could understand 
that the circulation to the bone marrow had become obstructed. However, it 





Fic. 1.—Post-traumatic necrosis of radius and ulnar. Condition three months afte: 
injury. 


was difficult to explain the localized necrosis unless they were dealing with 
injury to the overlying periosteum followed by secondary infection. 


BLASTOMYCETIC OSTEOMYELITIS OF FEMUR 


Dr. BENJAMIN F. Buzpy reported the case of a boy, aged eleven years, 
who was admitted in the Orthopedic Service of Cooper Hospital November 
7, 1927, with the complaint of swelling of the left thigh, pain in the left hip on 
motion, on walking, and on exposure to cold. 

The family history was negative. His own health had always been good. 

He dated his present disability to a fall he had had two and a half years 
before when he injured his left thigh. He recovered from this in a short 
while and was free from symptoms except aching in damp weather until two 
weeks before admission, when he noticed swelling of his left thigh and 
pain on use. 

Examination showed him to be a fairly well-nourished boy in no apparent 
discomfort. His temperature was 99.4°, pulse 120, and respirations 24. 
There was a slight enlargement of the heart with a presystolic thrill and a low- 
pitched presystolic mitral stenotic murmur. with accentuation of the pulmonic 
second sound. Except for the condition of his left thigh his examination 
otherwise was negative. His left thigh was considerably enlarged in its upper 
third where there was localized heat, redness, and induration over a small 
area on the antero-lateral aspect. The skin was freely movable over this 
mass, and the mass seemed unattached to the underlying bone. There was no 
fluctuation. The blood count was: erythrocytes, 4,790,000; haemoglobin, 80 
per cent. ; leucocytes, 13,100 with 71 per cent. polymorphonuclears, 26 per cent. 
lymphocytes, I per cent. large mononuclears, and 2 per cent. transitionals. 
The urine was negative. The Wassermann was negative. November 8, 1927, 
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BLASTOMYCETIC OSTEOMYELITIS OF FEMUR 


an attempt was made to aspirate this mass but only a few drops of blood were 
obtained which gave a sterile culture. November 8 his white blood count 
was 10,200. November 14 an exploratory operation was done. When the 
periosteum was incised and elevated much necrotic material and some pus 
were evacuated. The patient’s condition became alarming when the bone was 
exposed and the wound was packed with gauze and the operation stopped. 
Culture from under the periosteum showed staphylococcus albus. Tissue 
removed at the same time, when examined microscopically, was infiltrated 
with pus, lymphocytes and other exudative cells. For the next three days his 
temperature averaged about 100°, but his pulse, which was 176 at the cessation 
of the operation, returned to 126 within twenty-four hours. ‘Two days later, 
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Fic. 2.—Smear showing pus cells and cigar Fic. 3.—Smear showing typical growth of organ- 

shaped spores, obtained at primary operation. ism, obtained from culture. 
under anesthesia, the packing previously placed was removed, and a typical 
saucerizing operation was done, after removal of all the necrotic tissue. No 
sequestrum was found. The wound was packed with gauze and a dry dressing 
applied. There was an excessive amount of post-operative oozing which con- 
tinued for several days. His temperature by now was normal, pulse IIo. 
The bleeding was controlled by packing by this time and his blood count, 
under liver diet, hzematinics and high caloric diet, improved constantly. Much 
difficulty was encountered in getting a donor so no transfusion could be given 
early, but December 13 a transfusion of 300 cubic centimetres of whole 
blood was given. He was discharged from the hospital January 8, 1928, with 
his wound healing well by granulation, feeling quite fit and with a normal 
blood count. 

The boy did well until about August 1, 1928, when he noticed a small, 
tender swelling in the popliteal space. This gradually became larger, until on 
readmission to the hospital on August 19 there was a tender swelling filling 
the left popliteal space which was constantly aching on use, but with no 
limitation of function of the knee. There was slight increase in circumference 
on the affected side. The temperature was normal, pulse 100, and respiration 
20. The urine was negative and the blood count showed a slight secondary 
anemia. Former X-ray had shown thickening of the femoral shaft only, but 
now there were two cavities, each 1 centimetre in diameter, presenting about 
6 centimetres above the intercondylar notch. The abscess was evacuated and 
the affected bone area saucerized. The pus resembled staphylococcie pus in 
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appearance. No sequestra were encountered. The wound was treated by the 
Orr technic for osteomyelitis with a plaster bandage applied from the toes to 
the upper thigh. The smear from this pus showed many pus cells and many 
cigar-shaped, large, spore-like bodies, but no pyogenic bacteria. The culture 
report, when finally submitted by Dr. F. L. Weidmann, from the University 
Laboratories of Dermatological Research, who had been working on it in con- 
junction with Dr. D. L. Farley, read in part, ‘This is a strange yeast to me. 
lt appears to belong to the Monilias and is probably a valid pathogen according 
to the clinical pathological circumstances in the case, but we have run into a 
very common experience in fungus work, namely, fungi can only successfully 
invade tissue where receptivity is just right on the part of the host.” This 
report was made after repeated animal inoculation and growth on various 
types of culture media. It is interesting to note that at the first changing of 
the plaster case an attempt was made to obtain the same growth from the 
uncontaminated wound but this culture was sterile and direct smear showed 
only pus cells. 

Convalescence from this operation was uncomplicated and he was dis 
charged from the hospital on September 20 with a plaster case from his toes 
to his upper thigh and walking with crutches. His upper thigh wound was 
healed at this time and the lower wound progressing satisfactorily. On 
December 4 a caliper walking brace was applied and weight bearing with 
crutches permitted. 

On December 27 he was readmitted to the hospital with an area of redness 
presenting on the inner aspect of the lower thigh which was hot and tender 
but showed no fluctuation. At operation no pus was encountered and no cul- 
ture taken but upon cutting through the periosteum and stripping it back it was 
found that a superficial layer of cortex was adherent to the periosteum and 
came away with it leaving a comparatively smooth non-bleeding surface. 
These fragments were carefully removed and the wound packed with vaseline 
gauze and, after exploring the popliteal wound and removing from it a small 
fragment of necrotic bone, a plaster splint was applied. There was quite a 
sharp post-operative reaction with pulse up to 160 and temperature to 103 
but the pulse was 100 and temperature normal within a week. The splint and 
packing were removed on January 7, 1929, and his brace reapplied. He was 
discharged from the hospital in excellent condition, following which time this 
wound rapidly closed in and he has had no further symptoms in his thigh and 
has retained full function of his knee-joint. 

He was readmitted to the hospital on July 24, 1929, with involvement of 
the lower end of the tibia. This area was opened and saucerized according 
to the Orr technic and a plaster case applied. A culture from this abscess 
showed staphylococcus albus. 

He has had a persistent sinus in the popliteal space, the area from which 
this yeast organism was primarily obtained, but the amount of discharge has 
been only slight and serous in character in large part. 

Doctor Buzpy remarked that the literature on blastomycetic osteomyelitis 
is scanty with practically all the cases reported being fatal, the osteomyelitis 
being a part of the general systemic infection in which the lung, skin and bone 
are the commonly involved structures with the spleen, kidney, liver, lymph- 
nodes and brain following in that order of frequency according to the report 
of Wade and Bel in twenty-two autopsied cases. They note that small 
abscesses are found in the liver and spleen while large ones invade the joint 
and cause secondary erosion and caries of bone. 
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Dickson's case was secondary to a pulmonary infection and the patient died 
in a few months from multiple generalized abscesses following a course of 
veneral pyemia, the bone abscesses having been continuous with the soft 
tissue or lung collections of pus. 

Wrede maintains that all bone abscesses are not metastatic but arise by 
continuity of infection and contiguity of structures and the bones most com- 
monly affected are those near the respiratory and alimentary systems, as the 
blastomycetic infection enters the blood-stream through these portals and not 
through the skin. He further believes that when the process begins in the 
skin it extends to the periosteum and then on into the medulla, showing first 
peripheral caries. Respiratory system infection leads eventually, however, to 
metastatic infection. 

Ryerson’s cases were systemic and pulmonary in origin, were fatal and 
both resembled multiple tuberculous abscesses. 

Connor's report is mainly a bacteriological one but his patient had a lesion 
of the humerus with many sinuses about the elbow, and a lesion of the os 
innominatum with abscesses on the buttocks. The patient was in apparent 
good health with no fever or leucocytosis. He also fails to place the causative 
organism in a definite classification due to its changing characteristics in 
culture media. ‘The outcome of this one is not stated. 


Chifalieus’ case closely resembles the one here reported in that it was in 
a woman, aged twenty-five, who had been ailing for four years before admis- 
sion with swelling, redness over the lower femur and limitation of motion in 
the knee. Her primary diagnosis had been tuberculosis or chronic 
osteomyelitis. At operation there was found a gelatinous albuminous exudate 
about white non-bleeding bone with a large single cavity in the lower end of 
the femur. The bone was treated by washing with ether and packing with 
gauze. ‘The patient recovered fully but had a serous discharge from an over- 
lying sinus lasting several months. This was thought to be secondary to a 
vesicant applied to the chest wall four years before symptoms began and eight 
years before adequate treatment was instituted. 

In looking backward over the case herein presented several features make 
it appear quite different from ordinary chronic osteomyelitis, of which this 
boy has had two apparent attacks, the upper femur and the opposite tibia, 
from both of which staphylococcus albus in pure culture was isolated. 

1. Low white blood cell count—7,400 when the Monilia was the causative 
agent as against 13,100 when the staphylococcus was isolated. 

2. Low temperature and rapid pulse. 

3. Superficial dry necrosis of the cortical bone with lamination of the 
subperiosteal layers of bone. 

4. The generalized thickening of the femoral shaft without history of 
serious preceding or accompanying symptoms until abscess formation 
became apparent. 

From his continuous appearance of good health surely a source of infec- 
tion in the lung or gastro-intestinal tract can be ruled out, which would 
leave either his chronic facial eczema or less likely the slow-healing gunshot 
wound of his palm as the portal of entry of the yeast infection. Even thus 
it is hard to explain the two different types of organisms found in the three 
separate bone abscesses. The infection must have been hematogenous in 
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origin with the primary focus long since entirely obliterated, for he never 
had an overlying skin lesion. 
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TREATMENT OF OSTEOMYELITIS 

Dr. Irvin E. Detpert, by invitation, read a paper entitled “Observations 
on the Treatment of Osteomyelitis by the Orr Method” for which see 
page 1087. 

Dr. Etpripce L. Eviason said that Doctor Orr has placed emphasis on 
two or three points; one is proper drainage, the other is rest, and that rest 
means rest by splinting and rest from the over-zealous dresser. Most sur- 
geons seem to have come to the conclusion that acute osteomyelitis is no longer 
a subject for a long incision and canalization the full length of the bone and 
a curette, scraping out all the medullary cavity after having pushed back the 
periosteum to its full extent and thereby exposing raw bone for infection. 
Today the consensus of opinion is that acute osteomyelitis is best treated by 
as small and adequate an incision as can be accomplished for the purpose of 
drainage, which is a point the author brought out by the Orr treatment. 
This can be accomplished by a small incision and a drill or burr hole in the 
bone in the desperately sick patients. The crux of the matter is—does the 
Orr method deliver lower mortality and morbidity? The mortality of acute 
osteomyelitis is higher than it should be. Mormier in 779 cases and Lewis, 
of Baltimore, in 260 cases, have found the mortality between 15 and 17 per 
cent. In the whole series, acute and chronic, it was somewhere between 4.5 
and 5 per cent. They also have shown in the vast majority of cases of acute 
osteomyelitis, that the patients reach the hospital after the disease is four 
to seven days old. Therefore, the disease has progressed and in very many 
instances has become, or at least 1s, at the time of admission, a blood-stream 
infection. Therefore, the early diagnosis based upon point tenderness and 
the advantages offered by the Orr treatment should help us to improve ct.. 
mortality and morbidity in the acute cases. Doctor Deibert spoke of the daily 
dressings of the wounds treated by dakinization ; he probably means frequent 
Furthermore, most of us, although we may not follow the Orr technic abso- 
lutely, at least approximate it by the use of paraffin mesh and vaseline gauze, 
loose dressings in the wound, and the dressing of the cases after allowing 
them to go five to six days after operation. Doctor Eliason has had no experi- 
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ence in treating open compound fractures by the Orr method, but thinks if 
it applies in the other instances it might apply to them also. 

Dr. Carvin M. Smyru, Jr., said that in the past year he had treated 
fourteen cases of open fracture by this method ; twelve tractures of the leg, 
one of the femur, and one of the forearm. In no instance has he had cause 
to regret employing the method. The objectionable odor in osteomyelitis 
cases is not often encountered in the fracture cases, unless a good deal of 
infection had taken place. He feels that probably a little too much emphasis 
has been placed on vaselinized gauze and that possibly some other things 
would do just as well, iodoform, for instance, or gauze saturated with 
dichloramine-T. 

He usually removes the case at the end of four weeks because after doing 
a few of these operations he found the gauze was extruded from the wound 
by granulation at that time and one usually found a clean, red, granulating 
wound that required no further packing. In these fourteen cases it had not 
been found necessary to open the enveloping bandage, and the results had 
been uniformly good. A very important point in treating fractures by this 
method is to recognize anaérobic infection and to deal with it should it occur. 

Dr. B. F. Buzsy stressed the necessity of complete removal of overhang- 
ing bone and all necrotic bone, and in acute osteomyelitis the question is getting 
patients to the hospital sooner. In the past year, on each of three successive 
Saturdays, three late osteomyelitis cases were admitted to the speaker’s 
service, two of the femur and one of the radius. In one instance the patient 
had been sick for three weeks, another two and a half weeks, and one of the 
femur, sick one month, he thought was going to die on the table. This child 
disappeared at the beginning of the summer and reported back at the end of 
the summer with function practically normal in knee and hip. In the question 
of drill hole and the burr hole, Doctor Buzby took issue with Doctor Eliason 
hecause during the time covered by this series he has done them both ways 
and he has had more secondary sequestrectomies from the drill hole, while 
he has had none from primary removal of overlying cortex by a chisel. With 
drill holes, burr holes or trephine, the edges of the bone have died, possibly 
from the heat of the drill, and secondary operations have had to be done. 

Dr. DeForrest WILLARD said that patients treated by the Orr method are 
more comfortable than others, and this is one of the great advantages of the 
method. He thought if the patients in the same ward were deprived of the 
sense of smell they would all be more comfortable. The odor, as the case 
gets older, is something beyond belief. If one made the first dressing in two 
weeks as Orr first advocated, one could do away with the objectionable fea- 
tures of this treatment and give the patient a very thorough method of treat- 
ment with a minimum of pain during convalescence. 

Dr. Lee A. RADEMAKER said that studies regarding bacteriophage might 
have a practical application in connection with the method of treatment under 
discussion. Every organism has a certain amount of bacteriophage which 
can be brought into usability by certain procedures. It is interesting to 
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speculate upon the question as to whether, in a localized infection in which 
constant drainage is allowed to take place, the phage acts to destroy the infect 
ing organism. In two cases of osteomyelitis treated by Doctor Muller and 
the speaker, bacteriophage was deliberately introduced into the wound and it 
showed rapid improvement. Doctor Rademaker mentioned this merely as a 
possible explanation of the good results obtained by what on first glance 
would appear to be an unreasonable surgical procedure. 


CORDOTOMY FOR THE RELIEF OF PAIN 

Dr. Francis C. GRANT read a paper with the above title for which see 
page gos. 

Dr. CHARLES H. FRAztIER remarked that there is no question but to Doctor 
Spiller belongs the credit for conceiving this method of controlling pain in 
the trunk and lower extremities, no matter what its source. Though founded 
on sound physiological and anatomical facts and though on many occasions 
clinical demonstrations of its effectiveness have been made, practitioners gen- 
erally are uninformed as to the possibilities of cordotomy. Inoperable pelvic 
carcinoma is one of the common causes of intractable pain and the speaker 
ventured to say of the specialists in urology and gynecology that few know 
what relief the operation would afford their patients. 

The indication for the operation is clear enough—insufferable pain—but 
it is well to keep the patient under observation a few days in order to make 
sure that the pain is intense enough to justify a formidable operation. 

From his own experience he is convinced that cordotomy is the most 
humane of all operations. Morphine is not the solution of the situation. 
Ever-increasing doses eventually fail to give relief, digestion is upset, sleep 
impossible and the patient generally demoralized. He remembers so wel! 
the comment of a patient after the operation, with an expectation of life of 
not over six months, “This is heaven.” 

As with all new operations, the technic will be modified from time to 
time. Originally Doctor Frazier designed special hooks to guide the operator 
in determining how deep to cut. These hooks are still useful in fixing the 
cord as the section is made, but since he has been making the section with the 
patient conscious, the depth of section can be determined by testing the patient. 
And he has found it an excellent plan to give the patient a rehearsal for sev- 
eral days prior to the operation of how he shall be expected to respond when 
tested for pain and temperature sense. Too much stress cannot be laid on 
this innovation. By cutting cautiously from without inwards in the conscious 
patient one can cut the tracts for tactile and conserve those for temperature 
sense. This is a delicate refinement that was not contemplated in the early 
days of the operation. 

There is no doubt the operation has come to stay and should be given 
greater publicity. It is practised all too seldom. To be able to relieve pain 
of such intensity without damage to the other cord tracts is a real surgical 
accomplishment. 
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A MUSCLE-SPLITTING INCISION FOR POSTERIOR 
RESECTION OF THE UPPER THREE RIBS 


A MUSCLE-SPLITTING incision for the posterior resection of the upper three 
ribs is described. It extends from the first dorsal spine to approximately 
the mid-portion of the spine of the scapula. The fibres of the trapezius 
muscle are separated and retracted, thus exposing the superior rhomboid and 
levator scapulz muscles. These muscles are separated and retracted, giving 
an excellent exposure of the upper two ribs so that as great a length of these 
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Fic. 1 Incision for exposure of the upper three ribs, showing separation of the levator scapula 
and superior rhomboid muscles. 


ribs as desired can be removed. The exposure of the third rib is less adequate 
but sufficient to allow it to be resected lateral to its angle. An additional 
segment can easily be removed from this rib at the second stage. There is 
usually little blood lost in the operation and the nerve to the superior rhom- 
boid muscle is easily preserved. 

This incision was first used in April, 1928, and has been used in eleven 
cases since that time. It has been used only in cases which were considered 
poor surgical risks, where resection of more than three ribs at the first stage 
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was considered unwise. Section of the heavy muscles over the upper portion 
of the shoulder with the resulting hemorrhage and post-operative discom- 
fort is avoided. 

Head' has described an incision which differs from this one only in that 
he separates the fibres of the superior rhomboid instead of going between 
the superior rhomboid and levator scapulz. Since the superior rhomboid is 
a short muscle, the exposure obtained by separating its fibres is quite lim- 
ited. By going between the two muscles a better exposure of the first two 
ribs can be obtained. 


Isaac A. Biccer, M.D., Nashwille, Tenn. 


From the Department of Surgery of Vanderbilt’ University School of 
Medicine. 


TRAUMATIC INGUINAL HERNIA* 


TRUE traumatic hernia is very rare and only a few cases have been 
reported in the literature. This hernia is due to an injury that tears the 
tissues, either by a crushing blow, a fall from a height or a laceration of the 
structures by a sharp instrument. 


Z. O., a white male of nineteen, a chauffeur by occupation, was admitted to the 
Fourth Surgical Service of Bellevue Hospital September 15, 1929, suffering from pain 
and swelling in the right groin. The same day while riding a motorcycle he had been 
struck by an automobile and thrown about five feet, striking his right groin against the 
handlebar. Past history was negative. He had never been injured in any way nor had 
he had any complaint relative to the right groin. 

Physical examination showed a_ well-developed, well-nourished, young adult male. 
Examination was negative except for the right groin where there were pain and tenderness 
on slight pressure; there were redness and a slight bulging of the right groin over the 
internal inguinal ring, with muscular spasm. The bulge increased on coughing. 

A diagnosis of right indirect inguinal hernia of the occupational, industrial, or acci 
dental type was made, it being thought that the hernial sac was present from birth and 
made evident by the motorcycle accident. An icebag was applied to the right groin and 
the patient confined to bed for three days. At that time there were no skin redness, 
no break in the skin surface, and no pain. 

On September 18, 1929, he was operated upon for inguinal hernia under spinal 
anesthesia. The operation chart reads as follows: 

The customary inguinal incision was made. On reaching the aponeurosis of the exter- 
nal oblique muscle, the aponeurosis was found to be split through the external ring parallel 
to the fibres and running obliquely lateral for five inches over the internal ring. The 
split was traumatic and not congenital. There was considerable free serum and _ blood. 
At the internal ring there was a two-inch transverse tear of the internal oblique and 
transversalis muscles, the ring thus being destroyed. At the internal ring lateral to the 
inferior epigastric artery was a bulge of peritoneum more marked when the patient 
coughed. The cremasteric fascia was incised and no evidence of an indirect hernial sac 

*Arch. Surg., vol. xvi, p. 1075, May, 1928. 

* Read before the Surgical Section of the New York Academy of Medicine, April 
4, 1930. 
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found. The hernial sac was not opened. The lacerated muscles were sutured with 


No. 2 chromic catgut, the cord transplanted and a typical Bassini repair performed 


using No. 2 chromic catgut double continuous. Black silk to the skin. No drainage. 


The patient made an uneventful recovery and was discharged on the thirteenth post- 


operative day. Fortunately, no infection occurred in the traumatized tissues. He has 


been seen twice since discharge and shows no evidence of hernia and is symptom-free. 


\ traumatic hernia is subject to the following conditions: 

(1) The relationship between the accident and the hernia must be proved 
by an examination made within forty-eight hours. 

(2) It must be proved that the hernia appeared suddenly. 

(3) It must appear immediately after the accident and be accompanied 
by pain. 

(4) Proof must be furnished that the hernia did not exist prior to 
the accident. 

In the case presented all the above conditions are fulfilled. 

This case illustrates the fact that considerable damage may occur to tissues 
without commensurate skin damage. 

furthermore, in similar cases it would be wiser to defer surgery for 
several weeks until tissue vitality is restored. 


Thanks are due to Dr. Carl B. Burdick, Director of the Fourth Surgical 
Division of Bellevue Hospital, for his courtesy in allowing this case to 
be presented, 

Kpwarp V. DENNEEN, M.D. 
New York, N.Y. 


PERSISTING OBLITERATED OMPHALO-ENTERIC DUCT 
WITH MECKEL’S DIVERTICULUM AS A CAUSE 
OF ACUTE INTESTINAL OBSTRUCTION 

Cases of bowel obstruction by a persisting cord-like remnant of the 
omphalo-enteric duct, while by no means rare in the literature, are sufficiently 
uncommon in the clinical experience of the average general surgeon to war- 
rant, | believe, a brief description of the condition, and the recording of two 
additional cases. 

The ductus-omphalo-entericus, during the first three weeks of embryonic 
development, connects the lumen of the intestine with the yolk sac (in man a 
structure comparable to the yolk sac: a “yolkless” yolk sac). Normally, 
this communication becomes obliterated by the end of the second month; 
somewhat later, the cord, representing the obliterated duct, disappears. In 
2 per cent. of cases it remains patent at the proximal end as the well-known 
Meckel’s diverticulum. In a decidedly smaller number of cases the duct will 
persist as an obliterated cord running from the fundus or the side of a 
Meckel’s diverticulum to the umbilicus. In comparatively rare instances this 
cord will become freed from its umbilical attachment and either float free in 
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the abdominal cavity or more commonly become attached elsewhere in 
the abdomen. 

It is by this last-named variety, according to Treves, that constriction of 
the bowel is most often effected. “Certainly,” he says, “in nearly all reported 
instances of strangulation under a diverticulum, the process has been adher- 
ent to a point other than the vicinity of the umbilicus.” 

Both cases I am herein reporting fall into this last category. It is inter- 
esting that both of these cases were referred by the same physician, Dr. D. 


Staneff, within a period of less than two months. 


Case 1—Miss L. G., aged twenty-two, entered the hospital on March 28, 1930, 
complaining of abdominal pain and vomiting The pain began the previous evening, 
was cramp-like and intermittent in character, beginning in the region of the umbilicus, 


but seemed later to change to the lower left quadrant of the abdomen. She vomited 





Fi Case | Intestinal obstruction from Fic 
persistent obliterated omphalo-enteric duct persistent obliterated omphalo-enteric duct 


2 Case Il Intestinal obstruction from 


frequently from the onset. On admission, her temperature was 100°, pulse 96, respira 
tions 24, the white blood-cell count was 12,400, and the urine was entirely negative. 
here had been no movement of the bowels and no flatus expelled since the onset. 

Examination revealed a well-developed white female, seemingly in severe pain of a 
paroxysmal type. Her color was good and she did not appear acutely ill. There was no 
definite rigidity of the abdominal muscles, though some resistance below the navel was 
evident. Tenderness and resistance were most marked in the lower left quadrant. 
There was a slight bloody vaginal discharge (her regular menstrual period had begun 
four days previously). Rectal examination revealed no definite mass in the pelvis and 
the uterus seemed normal. <A small clear water enema was given which returned clear, 
with no flatus. 

The abdomen was opened without further delay, revealing markedly distended coils 
of small intestine. These were followed systematically in the usual way to a point over 
the promontory of the sacrum and a little to the left. Here a loop of small intestine 


was found totally obstructed in a “snare” formed by a round smooth cord looped on 
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itself; the intestine beyond was collapsed. Severing this cord freed the obstruction. It 
was then found to run from the lateral surface of a Meckel’s diverticulum to a point 
at the root of the small bowel mesentery where it was firmly adherent. I have tried 
to represent this in a semi-diagrammatic drawing (Fig. 1). 

Dr. E. R. Long, of the Department of Pathology of the University of Chicago, 
returned the following pathological report : 

“The specimen has the typical shape of a Meckel’s diverticulum. The distal end is 
thickened, and a thin cord of tissue extends from it (apparently the remains of the 
omphalo-mesenteric duct). Microscopic——The mucosa is normal except for some infil- 
tration of eosinophiles. The submucosa is thickened by fibrosis and cedema.” 

This patient made an uneventful recovery and is symptom-free at the time of 
this writing. 


Case Il—Mr. P. O., aged fifty-six, a laborer. Obstruction symptoms had been 
present for four full days before a physician was called. Fecal vomiting was already 
present on admission to the hospital, May 27, 1930. He was operated upon shortly after 
admission and died on the following day. 

The findings were similar to those in Case I, with the exception that while in 
Case I the cord-like structure causing the obstruction extended from a Meckel’s diverticu- 
lum to attach at the root of the mesentery of the small intestine, in this case (see Fig. 2) 
the distal end had become freed from its umbilical attachment and had fastened itself to 
the anti-mesenteric surface of the ileum at a point about two centimetres from the ileo- 
cecal juncture. The mechanics of the strangulation in each case were those described 
by Treves as “obstruction by snaring.” 

The pathological report returned by Dr. Paul R. Cannon, of the Department of 
Pathology of the University of Chicago, follows: “The specimen consists of a Meckel’s 
diverticulum and a fibrous cord about two millimetres in diameter. Sections through 
the diverticulum show oedema of the wall and infiltration by polymorphonuclear leuco- 
cytes. A cross-section of the fibrous cord shows a large, thick-walled artery ani a 
smaller vein. The wall of the artery is hyalinized and greatly thickened. Around the 
vessels is a fibrous connective tissue, but no duct is present. 

Diagnosis.—Meckel’s diverticulum, showing acute enteritis; obliterated omphalo- 
mesenteric duct. 

BIBLIOGRAPHY 

Barron, Moses: Abnormalities Resulting from the Remains of the Omphalo-mesenteric 
Duct. Surg., Gynec., and Obstet., vol. xxx, p. 350, April, 1920. 

Dietsel, F.: Ein Fall von Dottergangfistel. Deutsch. Ztschr. f. Chir., Leipzig, vol. 
ccl, pp. 206-2009, 1927. 

Most, A.: Offener Ductus-omphalo-entericus und Nabelschnurbruch. Beitr. z. Klin. 
Chir., Berlin, vol. cxliv, pp. 236-240, 1928. 

O'Neil, William Edward: Persistent Patent Omphalo-mesenteric Duct (Evanston Hos- 
pital). Surgical Clin., vol. ii, p. 541, June, 1910. 

Ortenberg, H., v.: Zur Kasuistik Seltener Ileusfalle. Medizinische Klinik, Berlin, vol. 
XVill, pp. 178-179, February 5, 1922. (From the Clinic Santa Cruz, Rio Grande do 
sul, Brazil.) 

Terbruggen, A.: Strangulation Ileus Due to Persistence of the Omphalo-mesenteric 
Duct (Meckel’s Diverticulum). Zentralblatt fur Chirugie, vol. lvi, pp. 1805-1806, 
July 20, 1929. 

Treves, F.: Intestinal Obstruction, Its Varieties, etc. Cassell and Co., chap. III, Sect. 
3, Strangulation by Meckel’s Diverticulum, pp. 31-44, itncl., 1884. 


Guy S. Van Atstyne, M.D. 
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RECOVERY FROM FRACTURE OF THE NECK OF THE 
FEMUR IN A NONAGENARIAN * 


THe abduction method of treatment of fracture of the neck of the femur 
described by Whitman is so widely accepted as the best non-operative pro- 
cedure that further contributions may seem quite unnecessary. But a few 
years ago the restoration of form and function in such cases was taught as 
an object rarely to be expected or even sought. The danger to life in weak 
and aged patients was considered such as to forbid the treatment in the 
plaster case. 

The opportunities to observe and record the results of active treatment 
of this condition in patients over ninety years of age are rare indeed. 
According to the American experience tables of mortality for persons ninety- 
three years of age there were records of seventy-nine persons and of these 
fifty-eight died during the year giving a death rate of seven hundred thirty- 
four per thousand and an average expectancy of nine and one-half months. 
This brief expectancy may raise an economic question but one who has 
observed. the immediate relief from suffering which occurs when the fracture 
is properly reduced and treated by the abduction method is apt to become 
an advocate of the treatment in the most hopeless cases. ‘The case I now 
report is that of a ninety-three-year-old woman who was treated by the 
artificial impaction method of Cotton with Whitman abduction in a 
plaster case. 


Mrs. A. BL., ninety-three years of age in August, 1928, while entering a_ store 
through a revolving door stumbled and fell to the floor November 23, 1928. When | 
saw her immediately thereafter she was sitting in a chair unable to use the left lower 
extremity and complaining of pain in the left hip region. She was immediately placed 
in an ambulance and taken to the Asbury Hospital. She weighed about eighty-five 
pounds. She appeared very old and frail. Her eyesight was very much diminished. 
There was a large adenomatous goitre present. Blood pressure was one hundred thirty 
systolic and eighty diastolic. The urine was normal. The physical examination was 
otherwise normal. The past history was not important. The réntgenogram showed an 
intracapsular fracture of the neck of the left femur with the distal fragment displaced 
upward about one inch and rotated outward. (Fig. 1.) 

Treatment for the first four days consisted of rest in bed with the extremity sup- 
ported as well as possible with sandbags on each side of the thigh and leg. During 
this time she suffered a great deal of pain and was very difficult to care for, but she 
rallied from the shock and presented a somewhat encouraging appearance. On _ the 
fourth day she was taken to the operating room and placed on a Hawley table and 
given a general anzsthetic and the fracture was reduced in the usual manner. In order 
to be certain that the fracture was reduced before instituting further treatment a portable 
X-ray machine was moved into the operating room and an exposure was made showing 
the fractured bones in perfect position. (Fig. 2.) Felt pads were then placed over 
the greater trochanter and an artificial impaction was performed according to the method 
of Cotton. A plaster case was then applied from the nipple line to the toes with the 
limb in abduction and internal rotation. Fig. 3 shows the position in the plaster case 
and illustrates the impaction when compared with Fig. 2. 


* From the University of Minnesota Medical School. 
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Immediately upon recovery from the anesthetic she remarked upon the absence of 
pain in the hip and continued to speak of the absence of pain in the hip to all visitors, 
The usual after care was given consisting of turning her over on her abdomen for one 
hour three times daily and raising the head of her bed and later getting her about in 
the case in a wheel chair. 

One month after injury she developed a slight respiratory infection and began to 
eat very poorly and her blood pressure dropped from one hundred thirty systolic to one 
hundred in a few days. She was given a daily eggnog containing one half ounce of 
brandy during the next two months and her progress was thereafter uneventful. 

The plaster case was removed February 26, 1929, three months after injury. She 
was kept in bed for an additional month. At the end of four months réntgenograms 
taken in abduction and adduction (Fig. 3) showed that the fracture was in perfect posi- 
tion and the head rotated with the neck of the femur. 

She was supplied with a walking caliper brace and crutches and was taught to walk 
a little and was returned to the home for the aged. During the next three months she 
was taken outside for daily fresh air and was encouraged as much as possible but she 


gradually failed and died seven months and one week after receiving the injury. 


Roscoe C. Wess, M.D. 
Minneapolis, Minn. 


THE REHFUSS TUBE IN GASTRIC SURGERY 


HavinG observed with what advantage Dr. J. M. T. Finney has employed 
the Rehfuss tube in gastroenterostomies, pyloroplasties and in Polya 
anastomoses following gastric resections, it has caused me to wonder why its 
use in such instances is not more popular. Therefore, an addition to the 
Rehfuss tube is here described, which allows for the method a degree of 
dependability, convenience and exactness not otherwise obtainable and in 
addition the comfort of the patient is in no manner compromised. 

The method consists, briefly, of bringing the upper end of the Rehfuss 
tube out through the nose after the metal olive has been swallowed. 

The use of the Rehfuss tube alone, as applied by Doctor Finney, is briefly 
as follows: After the special gastric pre-operative preparation of the patient 
a sterile regular Rehfuss tube is swallowed before the patient goes to the 
operating room. The end of the tube protruding from the mouth is fastened 
to side of cheek with adhesive. A final aspiration may be made to insure an 
empty stomach. If on opening the stomach at operation it is found to be 
filled with regurgitated or secreted fluid, an attendant may aspirate the 
stomach from above before the operator proceeds, thus maintaining a clean 
operating field. During the anastomosis the metal olive is pulled through the 
new stoma just before the anterior row of sutures is taken, and placed about 
ten centimetres into the distal loop of intestine forming the anastomosis. 

The advantage of such a procedure in post-operative care is obvious. 
Murphy drip may be connected up to the Rehfuss tube at once and fluids 
begun, using a 10 to 20 per cent. glucose at the start and adding other liquid 
nourishment as soon as the patient will tolerate it. The intake of fluids and 
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nourishment, in this manner, is deposited directly into the upper intestinal 
tract and beyond the site of anastomosis, thus sparing the stomach and 
anastomosis site of digestive functions. Adequate fluids and nourishment 
are absorbed in the normal physiological manner and in the great majority 
of instances the patient is spared all intravenous therapy, which is especially 
advantageous in eliminating the added trauma from repeated use of the 
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Fic. 1.—Diagram showing the four 
2 parts of the apparatus in the various com- 
Zz binations used in the procedure. A—Reh 
A Cc B fuss duodenal _ tube. B—Rubber tubing, 
? r > same as in Rehfuss tube ( Solid metal 
connection. D—Rubber tip, closed at one 
te 1 end. Same size as tubing. (1) All parts 
disconnected. (2) B, C, D assembled to 
introduce through nose A has been swal 
lowed so that metal olive is in stomach 
(3) Rubber tip removed from 2; A _ con- 

nected; ready to be pulled through nose. 

a) 3 
() 
i 
Sj 
c c 
2 4 

Fic. 2 (1) Nasal tube with rubber tip attached to the metal connection, as 
represented in 2 of Fic. 1, ready for insertion through nose (2) Rehfuss tube 


(3) The ends of both tubes, the metal connection, and rubber tip dissembled, 
showing all the parts of the apparatus. (4) Rubber tip removed after end of 
nasal tube has been pulled out from pharynx through mouth. (5) End of 
Kehfuss tube attached to nasal tube, ready to be drawn through nose 


hypodermoclysis and vena puncture needle after an operation accompanied 
by more or less surgical shock. 

Should excessive and irritating fluids accumulate in the remainder of the 
stomach or anastomosed loop of jejunum, these may be aspirated through 
the tube at any time post-operative. 

The one objection with the Rehfuss tube alone is that it must protrude 
from the mouth, which is uncomfortable and a source of annoyance for the 
several days that it is desirable to keep the tube in place. Also, the tube 
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ICATIONS 


lay be easily pulled out of the stomach unconsciously by the play of the 


patient's tongue upon it or accidentally by 
tion. 


attendants prior to or after opera- 


Unable to find a suitable contrivance on the market that would allow 


one to bring the upper end of tube out through the nose, a simple apparatus 





Fic. 3 (1) Shows the Rehfuss tube in place. The 
nasal tube, with its special tip as described, has been 
passed into the pharynx From here it has been pulled 


out through the mouth by grasping it with a haemostat 


while depressing the tongue. Then the tip is removed 
as in 4 of Fic and the two ends joined as in 5 
of Fic. Then the upper end of the nasal tube is 
pulled out until the end of the Rehfuss tube protrudes 
from the nose. All parts are then disconnected and 
we have ready for use a Rehfuss tube passing through 
the nose with the metal olive lying in the stomach 
(2) Shows the end of Rehfuss tube with metal olive 
pulled through the anastomosis opening and placed 
well within the distal loop of anastomosed intestine 
before anterior row of sutures is taken 


from cesophagus, through pharynx, and 


has been made by the Hamilton- 
Schmidt Surgical Company at my 
suggestion which is pictured and 
described herewith. 

By this method of bringing the 
upper end of the tube out through 
the nose, it is anchored securely inl 
its proper position by means of its 
the 


comfort to 


passage through and 
the 


It is hoped that by this 


nares 


allows far more 
patient. 
means the objections to the pro- 
cedure will thus be eliminated and 
allow for its more popular and de- 


pendable use, 


Referring to the diagram of 
hig. 1, the metal olive and tube 
of the Rehfuss tube, A, are 


swallowed by the patient until the 
proper length has passed into the 
cesophagus to pernut the olive to 
lie in the stomach. The assembled 
tube, 2, 
the 
pair of forceps in the pharynx and 
The 
s removed and the 

ati to the 


metal connection, making a smooth 


is then passed into nose 


and tip is grasped by a 


pulied through the mouth. 
rubber tip, D, i 
A 


free end of A ached 


continuity of tubing. Unit 3 is then 
pulled out through the nose until 
the Rehfuss tube passes directly 
Then all 


out the nose. accessory 


parts are removed, leaving the free end of the Rehfuss tube protruding from 


the nose, in which position it is allowed to remain until its removal. 


Removal is easily accomplished by grasping the portion of tube in the 


pharynx with a forceps and pulling both 


the nasal and cesophageal portions 


of tube out through the mouth by one procedure. 


RoLAND W. STUEBNER, M.D. 
St. Louis, Mo. 


From the Department of Surgery, Washington University. 
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MEMOIRS 
HENRY BEECKMAN DELATOUR 
1866-1930 


HeNry BEECKMAN DELATOUR died August 23, 1930, in the American 
Hospital, in Paris. Having been taken ill while in Vichy, Austria, he was 


removed to the hospital in Paris, where, after an illness of three weeks, 





Henry BeecKMAN DELATOUR 


he died in his sixty-fifth year, having been born in the city of New York, 
March 27, 1866. 
He was educated in the humanities in the College of the City of New 


1117 











HENRY BEECKMAN DELATOUR 


York and received his medical degree from the College of Physicians and 
Surgeons of Columbia University, in 1887. He was elected a Fellow of 
the American Surgical Association in 1910. 

Immediately after his graduation in medicine in 1887, he was appointed a1 
interne in the Seney-Methodist Hospital in Brooklyn, which was then being 
organized. He was, thus, the first house surgeon of that hospital, to which 
he gave enthusiastic work in the organization of the active and progressive 
surgical service which characterized it. Shortly after the completion of his 
interneship, a vacancy having occurred in the position of Assistant Surgeon 
to the hospital in the service of Dr. George R. Fowler, Doctor Delatour was 
appointed to fill the vacancy, and at once entered upon independent active and 
important surgical work which ended only with his death, over forty years 
later. In 1891, upon the organization of the Norwegian Hospital in Brook- 
lyn, he was appointed one of the attending surgeons of that institution and 
continued to labor there up to the time of his death. In 1896, he was ap- 
pointed one of the attending surgeons at St. John’s Hospital, to which insti- 
tution he also continued to give service throughout the remainder of his life. 
During later years his activities were especially devoted to promoting the 
welfare of St. John’s Hospital, in which he not only filled the important 
positions of Chief of Staff and Senior Attending Surgeon, but was also a 
member of the board of managers, in the Executive and Building Committees 
of which he was very active, and more particularly during the development 
of plans for a new hospital, his experience, his labors and his studies made 
his advice invaluable. His surgical activities were not confined to the hos- 
pitals already mentioned; he also served as the head of the surgical staff of 
the Jewish Hospital from 1906 to 1912, and to the Long Island College 
Hospital during the period between 1896 and 1906 he was an attending 
surgeon and clinical professor of surgery. During the World War, Doctor 
Delatour held the rank of major in the Medical Reserve Corps and was in 
charge of the surgical service at Camp Upton. From 1904 to 1912 he was 
chief of the ambulance service of the city of Brooklyn. 

In 1895 he married Miss Jeannie May Peck, of Brooklyn. There were 
no children from this union. His residence and private office were at 
75 Eighth Avenue, Brooklyn. 

Doctor Delatour was, above all, a clinician. His judgment, his talents 
and his ambitions were devoted to relief of the actual suffering which came 
within his personal view. His energies were so fully occupied by this prac- 
tical work that no time was left for the research laboratory or for the literary 
labors of authorship. His personality was most pleasing. No one came in 
contact with him without being impressed by his genuineness, the solidity 
and scope of his attainments and the enterprise and capacity of his labors. 


ee 
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ALBERT VANDER VEER 
1841-1930 


ALBERT VANDER VEER, of Albany, New York, was born in Root, 
Montgomery County, New York, July 10, 1841, the son of Abraham H. 
Vander Veer and Sarah Martin, his wife. The Vander Veer family in 
America traces its origin to Cornelise Janse Vander Veer, who emigrated 





ALBERT VANDER VEER 


from Alkmaar, Holland, in February, 1659, and settled on Long Island. The 
Revolutionary battle of Long Island of 1776 was partly fought on the Vander 
Veer farm. Members of the family moved from Long Island to New Jersey 
and from there in 1783 Jacob Vander Veer moved to the Mohawk Valley. 
His descendant, Albert, the subject of this sketch, after receiving his earlier 
education in the public schools of his vicinity, entered the Albany Medical 
College in 1861. Later, he transferred to the Medical Department of Colum- 
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bia University in Washington, D. C., from which institution he was graduated 
in January, 1863. 

In the early part of the Civil War, in May, 1862, he was appointed a 
Medical Cadet in the Medical Corps of the United States Army and was 
assigned to a hospital in Washington which enabled him to continue his 
medical studies at the Columbia University as already stated. In December, 
1862, he was commissioned Assistant Surgeon of the 66th New York Volun- 
teers. His subsequent military record up to the close of the war was a 
distinguished one. In June, 1864, he was promoted to be Surgeon with the 
rank of Major and appointed one of the operating surgeons of the First 
Division of the Second Army Corps. He remained with the First Division 
in all its battles after the first Fredericksburg to the surrender of Appomat- 
tox. He was mustered out of the service in September, 1865. 

His return to civil life was followed by post-graduate work in New York 
City and in Europe. He received the honorary degree of M.D. from the 
Albany Medical College in 1869; the degree of A.M. from Williams College 
in 1882; the degree of LL.D. from George Washington University in 1904. 

Doctor Vander Veer had many medical, business and social connections. 
He was an ex-president of the American Medical Association and of the 
American Surgical Association. He was a member of the Loyal Legion and 
of the Grand Army of the Republic. From 1895 to the date of his death, 
in 1930, he was a member of the Board of Regents of the University of the 
State of New York of which he became the Chancellor in 1921. In 1868 
Doctor Vander Veer was appointed an Attending Surgeon of the Albany 
Hospital of which institution he was made Surgeon-in-Chief in 1g04. He 
was professor of anatomy in the Albany Medical College from 1877 to 1882; 
professor of surgery from 1882 to Ig14. 

Doctor Vander Veer became a resident of Albany in 1860 and practiced 
medicine and surgery in that city for over fifty years. He was generally 
recognized as one of the most distinguished members of the medical profes- 
sion in the State of New York. He left two sons, Edgar Albert and James 
Newell, both of whom continue the work of their father in surgery and 
occupy conspicuc us positions in their profession. 
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publication, Books for Review, and Exchanges should be sent to 
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Valentine’s Meat-Juice 


In Gastric and Intestinal Troubles, in 
Febrile Conditions, and before and after 
Surgical tions when the Stomach is 
Rejecting Food, Valentine’s Meat-Juice 
demonstrates its Ease of Assimilation and 
Power to Restore and Strengthen. 


In Hospital Practice 


P. McDonn M. B. Hon. Surgeon, Lowestoft 
and North Suffolk Hospital, t, England: 
“We have found Vatentine’s Meat-Juice invalu- 
able in cases of shock and collapse of men who have 
been blown up in their ships by mines and torpedoes. 
Some of the patients have Seon severely injured, 
often for hours before admission here, and VALEN- 
tTiNE’s Mzat-Juice has been the only food they 
could retain.” 

Dr. E. Duloroy, Physician Accoucher to the In- ; : 
ternational Hospital, is, France: “A young Py TAG } 
accouchée, in a very weak condition and ering int —. 
from stomach could retain no food, but was ne tess ee 
able to assimilate VALENTINE’s Meat-Jurce given at 
first in small doses. An improvement was quickly 
visible, the patient recovered her strength and is 
to-day in good health.” 

For sale by American and European Chemists and Druggists. 


VALENTINE’S MEAT-JUICE COMPANY 
Richmond, Virginia, U.S. A. 
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What about taste? 


Do you have to apologize for the taste of 

e medicines you prescribe? Or do tients ‘ 

still believe innocently that the oh . must a 

be bitter to be efficacious? 4 
the original mineral oil and agar-agar 

emulsion with phenolphthalein, is for that up-to- 








date generation that wants its medicines in the i 
proverbial “sugar coating.” ‘4 
No excuses are needed for its taste any more 4 
than for its effectiveness. is exception- 
ally palatable without artificial flavoring. It 
flows freely from the bottle, and can be mixed Ong seblespooniat at: Ded- 
with any’ liquid or soft food. time—is the dose 
_ Just enough mineral oil to carry unabsorbable Final decision on the 
moisture to the intestinal contents, keep them true worth of Agarol 
soft, and so make evacuation easy and painless. rests with the physi- 
By gentle stimulation of - peristalsis, a cian. We will gladly 
makes the result certain, and aids in te-esta send a twin package, ae 
ing regular habits. with literature, for trial. a 





AGAROL for Constipation 


ae 
WILLIAM R. WARNER & COMPANY, Inc., 113 W. 18th Street, New York City 
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NEW YORK POST-GRADUATE 
‘ MEDICAL SCHOOL AND HOSPITAL 


offers courses in 


~ROENTGENOLOGY 


A basic course of six weeks in the , and practice of roentgenology is followed. x 

i interpretation, fluoroscopy, and therapy. © | 
Admission to the advanced course is granted to those who have completed the basic 
or who have had at least 5 years’ experience in roentgenology. 










Unider the direction of Da. Wuutam H. Meven. 
Licensed physicians in good standing are admitted to these courses. 


The pert basi: contse begins Jausary 6, 1901; the next advanced course bosioe Febrenry 






For descriptive booklet and further information, address 
The Dean, 302 East 21st Street; New York City 











